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Introduction. 


In 1913, Professor V. M. GOLDSCHMIDT of Kristiania discovered a plant-bearing 
series of Devonian sediments at the little lake Röragen between the Norwegian mining 
town of Röros and the Swedish frontier. "The large collection of fossil plants brought to- 
gether on this occasion by Prof. GOLDSCHMIDT and his assistants is now kept in the 
Palaeontological Museum of the University of Kristiania, with the exception of some fine 
specimens presented to the Palaeobotanical Department of the Swedish State Museum 
of Natural History. 'The Kristiania collection was briefly examined by Professor A. G. 
NATHORST during the course of a short visit, and some of the more important specimens 
in it were afterwards lent to the Stockholm museum for the purpose of a more detailed 
study. A preliminary report on the flora by Prof. NATHORST appeared in the autumn 
of 1913 as an appendix to Prof. GOLDSCHMIDT”s memoir on the geology of the Devonian 
area of Röragen (see the Bibliography appended to this paper). In this report a number 
of the most important specimens are figured and shortly characterized but are not de- 
sceribed in detail. 

On the suggestion of Prof. NATHORST the author of this paper undertook the con- 
tinued exploration of the plant-bearing beds and during the summer of 1914 spent two 
weeks collecting more material in the field. For this purpose I received grants from the 
funds of »Lars Hiertas Minne» at Stockholm and — through the kind agency of Professor 
J. KIAER — also from the University of Kristiania. For this support I desire here to 
express my deep gratitude. My exploration of the field was much facilitated through 
the good advice and the introductions to local residents received from Prof. GoOLDSCHMIDT, 
to whom I wish to convey my sincere thanks. During the course of my work in examin- 
ing the material in the Palaebotanical Department of the Swedish State Museum of 
Natural History I received, as always, much valuable help from Prof. NATHORST, to whom 
I am therefore greatly indebted. During a short visit to Kristiania I had further an 
opportunity to look through Prof. GOLDSCHMIDT's extensive collections, which were 
kindly placed at my disposal by Prof. KiaErR. The present paper is based chiefly on my 
own collections of 1914, but reference will be made also to the specimens from Prof. 
GOLDSCHMIDT”S collection figured by Prof. NATHORST. 
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The fossil flora of the Röragen area affords a welcome addition to our scanty know- 
ledge of early Devonian plant-life. "The important point is that this flora is a very good 
representative of the type of land-vegetation characteristic of the Lower Devonian, as 
contrasted with the well-known floras of Kiltorkan, Bear Island etc., which belong to 
the Upper Devonian. We are dealing here with the remains of the very oldest land-flora 
at present known; and it may be stated at once that there is a far greater difference 
between this flora and that of the Upper Devonian than between the latter and the Lower 
Carboniferous. 

Plant-remains belonging to this older Devonian flora have been found in different 
regions; but they are usually few in number and have generally been regarded as present- 
ing little botanical interest. Among the richest and certainly the most discussed floras 
of this age are those described in a series of papers by DAWwSsSoNn from eastern North 
America. It is much to be regretted that these floras, which, for obvious reasons, call 
for a particularly careful observation and cautious statement of opinion, have from the 
beginning been treated with rather less criticism than fossils of later periods. The result 
has been that even such information as these plant-remains are really able to give has been 
met with distrust and has been neglected by botanists. Yet, it is clear that whatever 
it is possible to ascertain regarding the true nature of fossils of this age must be of 
great importance. A general idea seems to prevail that these fossils are necessarily badly 
preserved and fragmentary. However it may be in other contemporaneous floras, this 
is certainly not the case with the Röragen plants. The general impression of a fragment- 
ary state, as will be set forth in the following, is here caused by the nature of the plants 
themselves and is in itself a fact of some interest. 

As will appear from the bibliography appended to this paper, there already exists 
a considerable literature on the subject of Lower Devonian plant-remains. In 1895 
Count SoOLMS-LAUBACH published a splendid critical review of the literature on Lower 
Devonian plants comprising all important works up to at least 1893, with the excep- 
tion of KIDSTON”s paper on Årthrostigma of that year. After that date remarkably little 
of any importance has been written on the subject. The most noteworthy additions are 
the following papers: P. BERTRAND (1913) on Psilophyton from Matringhem; POoTONIÉ & 
BERNARD (1904) on the Devonian flora of Bohemia; RED & MACNATR (1896, 1898) on some 
fossils from the Old Red of Scotland; and D. WHITE (1905) on the fossil flora of the Perry 
Basin in Maine. It has therefore not been thought necessary to give any more detailed 
summary of the literature in this place: the various floras will be discussed after the 
description of the Röragen fossils. 


An 
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Mode of occurrence of the plant-remains. 


The plant-bearing beds of the Röragen area belong to a series of conglomerates, 
sandstones, slates, and breccias, the entire thickness of which amounts to more than 
900 m. (GOoLDSCHMIDT, 1913 a, p. 17). The beds are not folded but steeply inclined, dip- 
ping on an average 45—50” towards SE. A full account of the stratigraphical and tec- 
tonic conditions will be found in Professor GoLDSCHMIDT's paper. The plant-remains 
occur in the grey sandstones and slates in the lower and middle part of the series. The 
lowest and the highest beds in which plant-remains have been collected are separated 
by sediments of a thickness of more than 200 m. in which numerous plant-bearing hori- 
zons occur. In most of these plant-bearing beds, however, only undeterminable or little 
characteristic fossils are found: most of the determinable plant-remains were collected 


Fig. 1. Animal tracks on a slab of slate. Nat. size. 


in a couple of narrowly cireumseceribed localities and chiefly in loose boulders. There is, at 
least for the present, no evidence on which a palaeontological subdivision of the series 
could be based: all the plant-remains described in this paper may with safety be regarded 
as belonging to one and the same palaeontological horizon. Most of the different kinds 
of plant-remains are indeed occasionally found in association on the same slab. 
Professor GOLDSCHMIDT considers the plant-bearing series as being probably a 
fresh-water deposit laid down in a narrowly confined basin. This is suggested not only 
by the absence of marine fossils and the abundance of plant-remains but also by the 
nature of the sediments which seems to exclude the possibility of a long transport. Some 
of the plant-remains, as for instance those shown in my pl. 2, fig. 11, occur in a markedly 
parallel position over large slabs: they were probably water-plants swayed to one side 
by the current or the waves, as for instance the floating leaves of our Spargania. A 
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feature of a certain interest in regard to the conditions under which the plants were pre- 
served is the occurrence of tracks of worms or some other animals on the bedding planes, 
as shown in text-fig. 1. 

k The plant-remains usually occur only as impressions without any traces of the 
original substance. Sometimes, however, the latter is preserved in a carbonized state; 
and in such specimens resistant parts of the plants, such as tracheids and spores, can be 
examined after treatment with SCHULTZE”s mixture in the usual way. In other cases the 
original tissue is replaced by a greenish grey substance, which according to Prof. GoLDp- 
SCHMIDT probably is chloritic, or more often by pyrites or hydroxide of iron. In excep- 
tional cases some ferruginous matter has penetrated and partly petrified the tissue. Con- 
sidering the age of the rocks, the preservation of the plant-remains on the whole must 
be stated to be fairly good. "There is a certain difference in regard to the preservation 
between the plant-remains in the sandstone and those in the finer-grained slate. In the 
former the impressions appear in a deeper relief more suggestive of the original shape 
of the part in question, whereas the finer details are not well shown on the coarse rock. 
In the slate the impressions are much more flattened, but the finer details are 
very well shown. In the plates accompanying this paper are shown several instances 
of the preservation of minute structures which prove that the state in which the plant- 
remains present themselves for examination is not an unfavourable one. — The exa- 
mination of the impressions is often impeded by the thick rust-covering found on many 
of the slabs. In such cases it is convenient to remove the rust by means of a momentary 
washing of the surface with warm fluoric acid after which the slab is immediately placed 
in water. This method, which was introduced by Prof. GoOLDSCHMIDT, has proved a 
great help. 


Description of species. 


Arthrostigma gracile Daws. — Pl. 1, figs. 1—-20; pl. 4, figs. 1—53. 


2 Drepanophycus spinaeformis, GÖPPERT 1852; p. 92; pl. 41, fig. 1. 

Arthrostigma gracile, DAWwSOoN 1871; p. 41; pl. 13. 

2 Psilophyton princeps var. ornatum DAWS., pars, DAwSsoNn 1871; pl. 10, fig. 111; [not the other specimens figured 
under the same name]. 

Psilophyton ? sp., JACK & ETHERIDGE 1877; p. 217; figs. 1, 2. 

Arthrostigma gracile DAwS., DAwWSON 1882 a; p. 104; [not pl. 24, fig. 22]. 

Arthrostigma gracile DAws., KIDSTON 1893; p. 102; pl. 3. 

Specimens compared by NaATtHorsr, 1913, pp. 26—27, with Psilophyton spinosum and bohemicum (pl. 4, figs. 8,9) 
and with Drepanophycus and Arthrostigma (pl. 5, figs. 10, 11). 


Historical. 
The genus ÅArthrostigma was instituted by DAwson in 1871 for some stem-like 
impressions from the well-known plant-bearing beds at Gaspé in eastern Canada. DAWSON 
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gives the following diagnose of the genus and the single known species, Arthrostigma 
gracile DAWS.: 

»Stems elongated, cylindrical, bifurcating, and giving off lateral branches; irre- 
gularly furrowed or ribbed longitudinally, with circular leaf-scars arranged in whorls, 
and bearing linear rigid leaves with circular bases. Structure apparently cellular, with 
a slender vascular axis; fructification probably in cylindrical strobiles.» 

That this diagnose is not quite to be relied on is evident from a comparison with 
the following passage in the appended description of the material: »The stems were not 
observed certainly to bifurcate, though there are indications of this; but on one a branch 
placed nearly at right angles was observed.» 'The supposed »fructification» is in itself 
of doubtful nature; and there is not the slightest evidence that it belongs to this species, 
except the uncertain one of association in the same beds. TIt has therefore not generally 
ben accepted as throwing any light on the real nature of Arthrostigma. Another import- 
ant character, and indeed the one from which the name of the genus has been derived, 
viz., the arrangement of the leaves in whorls, must be subject to modification, as already 
remarked by C. E. WEiss. This question will be more fully treated below. 

In 1889 a discussion arose between DAwSsoNn and C. E. Weiss in the »Zeitschrift 
der deutschen geologischen Gesellschaft» (pp. 167, 553, 554) regarding the relation be- 
tween AÅrthrostigma gracile DAws. and Drepanophycus spinaeformis GÖPPERT (Il. c.). 
Drepanophycus spinaeformis is the older name (1852); but DAWSON maintains that even if 
the two plants were proved to be identical, it could not be used, because it implies a fucoid 
nature, whereas ÅArthrostigma is regarded as a land-plant. WEiss (1889, p. 168) suggested 
the name Drepanophytum to replace Drepanophycus; but this, as DAWSON remarks 
(p. 554), should then date from 1889, while the name ÅArthrostigma was proposed in 1871. 
WEISS objects to the name Arthrostigma because the stem is not really articulated with 
the leaves in whorls as in DAWSoN's restored figure (1871, pl. 13, fig. 155). The reasons 
for retaining ÅArthrostigma in the present paper will be stated below. 

Besides at Gaspé and Campbellton in Canada the species has later been identified 
by KIDSTON (1. c.) in the Lower Old Red Sandstone of Perthshire in Scotland. The Scott- 
ish specimens, which differ somewhat from those of DAwsoNn, had previously been de- 
scribed by JACK & ETHERIDGE (1. c.) as Psilophyton ? sp. 

In contrast to the amount of discussion which has been going on concerning the 
true nature of Psilophyton — that other problematic genus of supposed Lower Devonian 
land-plants — Arthrostigma has received but scant attention from palaeobotanists. This 
may be partly due to the fact that Arthrostigma so far has been reported only from a 
couple of localities; and it is therefore fortunate that Prof. GoLDSCHMIDT”s discovery has 
put us in possession of more material of this interesting genus. 


Description of specimens. 

A considerable number of the specimens collected in the Röragen area by Prof. 
GOLDSCHMIDT and myself appear to belong to Arthrostigma gracile. "The material displays 
a good deal of variation, and the extreme forms are very different. As, however, a gra- 
dual transition can be traced between the different types, it is difficult to establish any 
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sufficiently sharp distinctions on which a subdivision into smaller specific units can 
be founded. While the whole material will therefore be treated as belonging to 
one species, it has been thought convenient to distinguish a few characteristic 
types and describe these separately. In the following description only the outward 
features of the specimens, such as the general appearance and the branching of the 
stems, the disposition and the shape of the leaves etc., will be considered. Such 
evidence as we possess regarding the structure of the axis will be dealt with under a 
separate heading. 

A. — Specimens resembling DAwson's type-specimens (NAT- 
HORST, 1913, pl. 4; figs; 8, '9; this paper, plid,figs. 1-7; pli:4y figss.d-—3:20-5 
"These specimens are stem-like impressions, measuring up to 1 cm. in breadth. Despite 
their flattened condition it is evident, from the radial arrangement of their leaf-like projec- 
tions that these specimens were originally cylindrical. In the following pages further consi- 
deration will be given to the probable morphological nature of these projections as well 
as of the axis from which they arise. For the present the fossils may be spoken of as 
leaf-bearing stems. The leaves are best seen at the outlines of the impressions where 
they appear in profile, but they can be traced also on the surface of the impressions them- 
selves, either as imprints in the matrix or as elevations of the mineral substance which 
has replaced the organic tissue. It is evident that the leaves have a radial arrangement, 
but in the majority of the specimens there cannot be traced any regularity in other 
respects: no distinct ortostiches or parastiches can be observed, but it is probable that 
the disposition was a spiral one. In some cases, notably in the specimen in NATHORST”s 
pl. 4, fig. 9, there appears to be a tendency towards a kind of pseudo-verticillate arrange- 
ment in some places. In the specimens figured by NATHORST the leaves form a nearly 
right angle to the axis. They have a thickened basal part, which was evidently of a coni- 
cal shape in the natural state and passed gradually over into the stem. From this 
thick base springs a straight narrowly linear, subulate, upper portion which is not sharply 
defined from the basal expansion but passes insensibly over into it. 'The length of the 
whole leaf is about equal to the breadth of the stem on the impression or sometimes a 
little greater. In a fairly large number of specimens, the leaves — though in other re- 
spects answering to the description just given — form a somewhat oblique angle to the 
stem or are more or less strongly falcate, with the apices directed forward. Such is the 
case, for instance, in the specimens shown in pl. 1. fig. 1, and in pl. 4, figs. 1—3. 

In places where the preservation is good, there can sometimes be noted a very fine 
but distinct vein-like line running through the leaf. It springs from the surface of the 
stem at a right angle and is especially marked in the thick basal part of the leaf; in the 
narrow upper part it gradually disappears. Though no vascular elements can be observed, 
this line no doubt represents a vein or vascular strand. The fact that this narrow 
strand has caused a distinct marking in the matrix, in spite of the thickness of the leaf- 
base in which it is embedded, indicates that the leaves were not hard and spine-like — at 
least not in the lower part — as might be supposed. In the specimens with falcate leaves 
the latter usually have a distinct spiral arrangement and are often more densely placed 
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than in specimens with straight leaves perpendicular to the stem. This latter fact might 
be taken to indicate that, in young stems and near the growing apex, the leaves may have 
been bent in towards the stem. On the other hand, there is a specimen represent- 
ing the top of a stem figured by Prof. NATHORST (I. c., pl. 4, fig. 7) which may belong 
to this species and in which the leaves, though directed forward, are straight or even a 
little bent from the axis. 

The specimens here described agree in all essentials with DAWSoN's type-specimens. 
The latter display a similar variation in regard to the shape of the leaves and their 
manner af attachment. Straight leaves going out at right angles are seen in the 
Canadian specimens, for instance in DAwson's pl. 13, fig. 146, though the enlarged 
drawings, figs. 146 a and b, from the same specimen, represent falcate leaves. 
Strongly falcate leaves are found, for instance, in DAwsow”s fig. 149, pl. 13; and in 
some of his other specimens as well the leaves are sometimes a little falcate. DAw- 
SON's figures frequently show distinct leaf-scars, whereas no similar markings can with 
certainty be observed in the Röragen specimens now described. It is not probable that 
the scars in the Canadian specimens are caused by a natural shedding of the leaves: it is 
difficult to understand why the leaves on the face of the impressions should regularly 
have been shed, while those seen in profile at the outlines are still present. If the scars 
are genuine and correctly drawn and not merely impressions of leaves perpendicular to 
the bedding, which also seems possible, the corresponding leaves may have been broken 
when the specimen was compressed. In regard to the disposition of the leaves, there is 
also a close agreement between the Norwegian and the Canadian plants. 'The latter are 
by no means always characterized by a verticillate arrangement of the leaves as is 
also admitted by DAwson. In his second description of the species (1882 a, p. 104), 
he says: »The main stems show the rounded scars approaching to a verticillate arrange- 
ment ....»and »The smaller branches are more densely covered with leaves, which seem 
to be spirally arranged ....» 

IBALYS pretetamrermnist wa t NowBa sWwallyt denrsely and regularly 
placed leaves (pl. 1, fig. 8) — The impressions of two stems lying in parallel 
position on the same slab which are shown in pl. 1, fig. 8, differ from those described 
above, as well as from DAWSON's type-specimens, in the disposition of their leaves. 
The stems are completely flattened, with a breadth on the impression of 15 mm. Only 
very faint indications of rather short (6—8 mm. long) falcate leaves can be seen at the 
outlines of the impressions; but the surface of the latter is covered with markings which 
are probably not scars but imprints of the thick basal portions of the leaves. These 
markings appear as depressions on the slab figured but as elevations on the counterpart, 
thus proving that it is only the peripheral tissue of one half of the cylinder which has 
been preserved in the shape of two impressions, one corresponding to the outer and one 
to the inner surface. 'The markings are more densely placed than the leaves of typical 
specimens of Arthrostigma gracile; and it is only with some hesitation that these specimens 
are described under the same name. The striking variation in the arrangement of the 
leaves in this plant seems to indicate, however, that a difference in this respect need not 


import a specific distinction. Very distinct parastiches appear in both impressions. 
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They form an angle of about 70” to the axis of the stem and occur at a distance of about 
3—5 mm. above each other, measured parallel to the axis. There is another less distinct 
system of much steeper spirals running in the opposite direction. 

CO. Spercia e ns with ot hiek;sh or tautud iimen trary. omubr ok em) 
distant leaves (NATHORST, 1; c., pl. 5, fig. 10; this papers; pl 1, figs. 
9—20; pl. 4, fig. 5). — The specimen shown in pl. 1, fig. 9, differs markedly from those 
already described. It is considerably stouter, and it is also stouter than the stems figured 
by DAWwson. It represents a part of a simple axis, about 17 cm. long and with a maxi- 
mum breadth of 2 cm. on the impression. The surface of the impression is irregularly 
wrinkled longitudinally. The leaves are very distant and apparently irregularly placed, 
though their precise manner of disposition cannot be ascertained. They are best shown 
at the outlines of the impression, and are there found to be shortly triangular, with 
breadth and length about equal, 7—8 mm. They are slightly falcate with an acute but 
short apex. In their natural state, therefore, the leaves have evidently been shortly pyra- 
midal in shape, passing over gradually into the axis. On the surface of the impression, 
the leaves — which should there appear as more or less rounded pits — are seen very in- 
distinetly or not at all. On the counterpart of the specimen figured, however, there are 
some rounded impressions, which probably represent imprints of the leaves. With the 
specimen now described agrees closely another fragment of a stem figured by NATHORST 
(1. c., pl. 5, fig. 10). — These specimens belong to a type which is somewhat different 
from the typical forms of Arthrostigma gracile figured by DAwson. The difference con- 
sists chiefly in the fact that the leaves are short, pyramidal and thorn-like and more 
distantly placed. The identity of the present specimens with those figured by DAWSON 
might therefore be regarded as doubtful. In the latter, however, as well as in the typical 
forms of ÅArthrostigma gracile from Röragen described above, under A., the leaf-bases 
are often found to have a shape similar to that of the structures which we have here 
described as leaves. A couple of specimens from the Lower Old Red of Scotland showing 
a very close resemblance to the one in pl. 1, fig. 9, have already been described by KIDSTON 
(1. c.) and have been identified by him with DAWwsoN's Arthrostigma gracile. Regarding 
the lateral appendages KIDSTON (Il. c., p. 107) says: »I do not think that these spine- 
like structures are the bases of leaves, as has been suggested, but are the leaves them- 
selves, though developed in a very rudimentary form as in Psilophyton». The Röragen 
specimens do not give any additional evidence as to this question: it must be admitted 
that there is no trace of the missing upper linear part of the leaf. However this may be, 
there is certainly a striking agreement between the thorn-like appendages in our spe- 
cimens and in those figured by KIDSTON on one side and the basal parts of the leaves of 
typical Arthrostigma on the other. This resemblance is so great that together with the 
general agreement of these plant-remains it would seem to be a sufficient proof of the 
specific identity of these two sets of specimens. Itis of less importance in this respect 
whether the upper linear parts of the leaves have fallen off before fossilization or 
the leaves in some part of the plant are rudimentary, with only their basal parts 


developed. 
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The specimens shown in pl. 1, figs. 10, 14—17, may be mentioned in this connec- 
tion, because they come nearer to those now described and to that figured by KIDSTON 
than to any others. The reduction of the leaves just mentioned has gone still further 
in this set of specimens, but the fact that there is a series of gradations in this respect 
seems to indicate that all the different forms here brought to Arthrostigma gracite may 
fall within the limits of one species. In regard to the shape of the leaves the present 
specimens agree fairly well with the one in pl. 1, fig. 9, and with those figured by KIipDs- 
TON. On the whole, however, the leaves or thorns are shorter in respect to their breadth 
or thickness: the leaves are only represented by very low thorn-like projections which 
widen towards their bases so as to pass gradually into the surface of the stem. The re- 
duction of the leaves, however, seems especially to have affected their number. In spe- 
cimens of this kind the leaves or scars or other markings indicating their position are 
always very distant: in some of the specimens there is no trace seen of them at all, as is 
shown by some of the figures mentioned. The leaves are best seen in profile, at the con- 
tour of the compressed stem. On the surface of the impressions they appear as pits or 
hollows of a more or less rounded shape and indistinet outlines. 

The specimen in pl. 1, fig. 10, of which the counterpart is also preserved, shows 
some irregularities in the surface markings which are difficult to explain. The rounded 
impressions on the surface of the stem are here very distinetly cireumscribed and have the 
appearance of scars left at the shedding of the thorn-like leaves. The latter, however; 
pass over so gradually into the stem that it seems improbable that they were actually 
shed, and they are moreover still in place as seen in profile at the outlines of the impres- 
sion. ÅA curious thing, however, is that the markings are different, appearing sometimes 
as depressions in the matrix, sometimes as elevations. In the upper part of the specimen, 
at I, and 1,, there are concave markings, whereas those at 1, and 1, in the lower part are 
convex. In the counterpart, in which the same markings can be identified, the condition 
is the reverse. The enlarged photographs, figs. 11—13, pl. 1, are all from this counter- 
part, figs. 11 and 12 representing the counter-impressions of respectively 1, and 1,in fig. 
10, fig. 13 of 1,. The specimen, at the time of fossilization, was evidently a very thin 
cylinder of peripheral tissues covering alike the surface of the stem and the thorns. It 
is possible that the difference between the markings may be explained in the following 
manner. The cylinder may have been so thin that, as each thorn was imprinted as a 
depression in the matrix, the thin wall of the opposite side of the cylinder was pressed 
into the hollow base of the thorn and thus caused an elevation of the matrix of the 
counterpart. 

The specimens of the kind now described show several instances of branching, as 
for instance those figured in pl. 1, fig. 14, and in pl. 4, fig. 5. The branches are mostly 
of nearly as great thickness as the main axis. They arise at a fairly wide angle but bend 
rapidly upwards and assume a direction more or less parallel to the main axis. Spe- 
cimens like the one in pl. 4, fig. 5, in their general appearance are strikingly suggestive 
of rhizomes. It seems at any rate improbable that specimens of this kind could have 
had an upright position in the air, especially as there is some evidence that the structure 
of the stems was rather soft. 
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Structure of the stem. 


A feature of some importance in regard to the internal structure of the axis is shown 
in some of the specimens described above, under C. This is the occurrence of a very dis- 
tinct strand running up the centre of the stem. On the impressions these strands appear 
as longitudinal median furrows averaging 1,;—2,; mm. in breadth. They appear in 
varying distinctness in most of the specimens of this kind and are shown in pl. 1, figsg. 
14—17, and in pl. 4, fig. 5. In the branching specimens shown in pl. 1, fig. 14, and pl. 
4, fig. 5, it can be noted that the strand of the main axis gives off, at a nearly right angle, 
another strand, apparently of about the same size, which runs out into the branch. 

Sometimes the strand itself is preserved in a carbonized state; but the tissue is then 
generally so altered and penetrated with some ferruginous matter that it cannot be exam- 
ined microscopically — not even after treatment with fluoric acid to remove the mi- 
neral substance. In the specimen in pl. 1, fig. 17, however, the carbonized remains are 
fairly unaltered and can be examined under the microscope, though it is very difficult 
to make satisfactory preparations. The carbonized material can be treated with ScHULTZE's 
mixture; but if ammonia is added as a clearing agent the whole is dissolved. Tt was 
possible, however, to get an idea of the general structure. The whole preserved portion 
of the strand was found to consist of a mass of tracheids. As far as could be seen, these 
are all of the scalariform type. They are rather long: in no case was it possible to observe 
their ends; their diameter is about 0,05 mm. It was found difficult to photograph the 
tracheids because in thick masses they are not sufficiently translucent, and if the macer- 
ation is continued long enough to separate them, they are usually destroyed. Fig. 19, 
pl. I, shows a part of an isolated tracheid. Fig. 18 of the same plate is an enlarged photo- 
graph of a part of the surface of the specimen from which this tracheid was taken. The 
impression of the vascular strand shows 2 or 3 distinct furrows corresponding to project- 
ing ridges on the strand itself. In the furrows on the impression a part of the carbonized 
vascular tissue of these ridges still remains. Fig. 20, pl. I, is a photograph in higher 
magnification of the impression of the central strand in another stem. Here some re- 
mains of the carbonized tracheids still adhere to the impression and are seen fairly dis- 
tinctly in black tones against the light surface of the rock. 

It was naturally impossible to prepare sections of the strand. As far as it could 
be studied by means of dissecting the carbonized mass of tracheids under the micro- 
scope, it would appear that the vascular tissue formed a solid column without any pith. 
There is naturally no trace of any phloöém. With the exception of the central strands, 
the stems have evidently been of very soft texture, as the strands could cause impres- 
sions in the matrix on either side, and they were therefore probably composed of paren- 
chyma. 

The central strand now described has been noted or figured by some writers from 
other specimens of the species, though it has not hitherto been possible to ascertain its 
nature by means of a microscopical examination of the tissue. DAWwsonN, in his first de- 
scription of the species (1871, p. 43), says: »The flattened stems of Arthrostigma gracile 
often show distinct indications of a slender central axis, probably of scalariform vessels, 
though the structure is obscure». Some of DAwsoN'”s figures show traces of these strands, 
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especially figs. 148—150. KIDsTtTON (l.-c., p. 109) states regarding one of the Scottish spe- 
cimens referred to Arthrostigma gracile that »at no part does the specimen show any 
trace of the vascular axis, unless it be found in indications of a ribbon-like band running 
up the centre of the stem». 


Summary of morphology. 


The occurrence of a central strand of tracheids proves that Arthrostigma gracile 
was a vascular plant. The plant is now preserved as band-like impressions, but in the 
natural state it consisted of cylindrical axes with radially placed leaf- or thorn-like appen- 
dages. This fact together with the manner of branching and the general habit indicates 
that Arthrostigma cannot be a rachis of a large divided frond but is of stem-nature. The 
appendages of these stems can hardly be anything but leaves: though the stems are 
known from different localities and are of varying thickness, corresponding to thicker 
stems and narrower branches, there are no traces of any other kind of leaves. Moreover, 
the appendages in typical specimens show a regular disposition, with distinct parastiches. 
In other cases, there is an approach to a verticillate arrangement, or the appendages may 
be very scattered and apparently irregularly placed; they are then generally reduced to 
short thorn-like projections. The leaves are always remarkably small in respect to the 
thick bulk of the stem. The latter had a soft texture with a very narrow central strand 
of vascular tissue, which consists of scalariform tracheids and appears to form a solid 
column. 


Distribution and relation to other forms. 

As mentioned above, Arthrostigma gracile was first recorded from Gaspé by DAw- 
SON, who in his first description (1871, p. 41) gives the horizon as Lower Devonian. In 
the table, p. 85, of the same paper, it is however noted as occurring also in the Middle 
Devonian. Later on DAWSOoN (1882 a, p. 104) described additional specimens from the 
Lower Devonian of the vicinity of Campbellton. The Scottish specimens described by 
JACK & ETHERIDGE and by KIDSTON are of about the same age, or from the Lower Old 
Red Sandstone. 

Among other Lower Devonian plants described under different names there are 
only some few that can be suspected of being specifically identical with Årthrostigma 
gracile. As probably identical may be regarded some of the specimens figured by 
CREPIN (1875) under the name Lepidodendron Gaspianum DAWwSs., viz., those in pls. 1 
and 2. These remains are from beds considered by all Belgian geologists as Lower De- 
vonian (CRÉPIN, I. c., p. 7). Another closely related plant is GöÖPPERT's Drepanophycus 
spinaeformis. "That the latter should be referred to the same genus seems to be beyond 
doubt; but the specific identity is doubtful, as none of the specimens from Canada, Scot- 
land or Norway show the same combination of great size and strongly falcate leaves. 
Lessonia bohemica and Fucus Novaki STUR (1881) greatly resemble our species, as has 
already been remarked by KiDsTtoN (l. c., p. 110), who does not, however, regard the 
identity as certain. It should be remarked that figs. 8 and 9 in STvr's pl. I show indica- 
tions of a central strand. The leaves of STUR'”s specimens, as shown in his figures, are 
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somewhat broader in the upper part, and they are directed more forward without being 
falcate. STUR, it is true, mentions that in his specimens the matrix surrounding the 
impressions has been stained in order to make the outlines appear more distinct, and 
this may account for the apparent difference in breadth of the leaves; but there is at 
any rate not sufficient reason as yet to identify these forms, which are probably iden- 
tical, with DAwSsoN's species. In the monograph of the Devonian flora of Bohemia by 
POTONIÉ & BERNARD (1904), Lessomia bohemica and Fucus Novaki are referred to Psilo- 
phyton spinosum (KREJÖI) P. & B. and P. bohemicum (STUR) P. & B. 

In a collection of fossil plants from the province of Szechuan in China made by 
Mr. V. K. TinG, Director of the Geological Survey of China, I have recently iden- 
tified a typical specimen of Arthrostigma gracile showing the central strand very 
distincetly. N 

Finally it may be mentioned that STUR (1875—1877) has figured under the name 
of Hymenophyllum waldenburgense a specimen which at any rate has a certain super- 
ficial resemblance to Arthrostigma both in regard to the general habit and through the 
occurrence of what appears to be a single central vascular strand. 


Psilophyton princeps Daws. (pars). — Pl. 1, figs. 21—31; pl. 2, figs 1—5; pl. 4, 
figs. 6—14 b. 


? Branched root, SALTER 1858, p. 77; pl. 5, fig. 5. 

Psilophyton princeps, pars, DAWSON 1859, p. 478; fig. 1, pars (1 a—l1l d, I f—h?). 

Pesilophyton princeps DAws. and var. ornatum DAWS., pars, DAWSON 1871, p. 37; pl. 9 (with the exception of 
figs. 102, 103, 105—108) 

? Cyclostigma densifolium DAWwS., DAWSON 1871, p. 43; pl. 8, figs. 92 (2), 93—96. 

? Psilophyton grandis, PENHALLOW 1893, p. 113; pl. 12, fig. 12 a; pls. 13, 14. 

Psilophyton princeps DAws., P. BERTRAND 1913, p. 159, fig. 1. 

Cfr. Psilophyton, NATHORST 1913, p. 27; pl. 5, figs. 12, 13. 

Psilophyton sp., NATHORST 1914, p. 29, pl. 8. 


Historical. 

The species Psilophyton princeps DAwSs., which is represented at Röragen by a 
large number of specimens, was instituted by DAWSOoN in 1859. This species should be 
regarded as the typical representative of the much discussed genus Psilophyton, the true 
nature of which is still a matter for dispute. Under the name of Psilophyton have been 
brought together a great number of very heterogeneous and doubtful objects, and it will 
be necessary to establish some kind of understanding regarding the use of this generic 
name. MNOLMS-LAUBACH has given in 1895 a very lucid exposé of the more important 
facts published up to that date on the different forms of Psilophyton, but he does not pro- 
pose any definite classification of the various remains referred by different authors to 
this genus. Since then, D. WHITE (1905, p. 58) has given a splendid critical summary 
of the most important facts relating to Psilophyton princeps, partly based on a reexa- 
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mination of some of DAWSON's specimens. The following discussion will be found to 
agree closely with the opinions already expressed by WHITE, although it is merely the 
result of a review of DAwsoN's papers and treats the matter in a somewhat different 
manner. 

In his first description of Psilophyton princeps, DAWSON gives the following dia- 
gnose: »Lycopodiaceous plants, branching dichotomously, and covered with interrupted 
ridges or closely appressed minute leaves; the stems springing from a rhizoma having 
circular areoles, sending forth cylindrical rootlets. Internal structure: an axis of scalari- 
form vessels, surrounded by a cylinder of parenchymatous cells, and by an outer cortical 
cylinder of elongated woody cells (prosenchyma). Fructification probably in lateral 
masses, protected by leafy bracts.» 

As will appear from this diagnose, DAwSsoNn already in his first description of the 
species refers to it remains of very different nature on the supposition that they represent 
different parts of the same kind of plant. The well-known restored figure of Psilophyton 
princeps published in this first description shows a creeping rhizome, from the ventral 
side of which spring short vertical rootlets, whereas the upper side gives rise to upright 
bifurcating aerial shoots. With the exception of this restored figure, DAWSON does not 
give any illustration of the connection between the rhizomes and the aerial stems. The 
only specimen of the rhizome figured in this place (fig. I a) is very poor, and differs 
from those of the aerial stems only in size and through the occurrence of circular areoles 
supposed to represent root-scars. Similar rounded areoles occur, however, also in aerial 
stems figured by DAWSON on a later occasion (DAWSON 1871, pl. 9, figs. 99, 104, 110) and 
are in that case regarded as scars of the spines or leaves. The bifurcating aerial shoots 
are characterized by the circinate nature of the young branch-tops and by the occurrence 
of elongated ridge-like markings or »closely appressed minute leaves». These leaf- or 
spine-bearing aerial stems are the best characterized of all the plant-remains figured by 
DAWSON in this first publication as belonging to Psilophyton princeps. "The figures given 
of these specimens in the paper mentioned are very unsatisfactory, however, and convey 
no clear idea of their nature. 

In addition to the impressions of stems and branches DAWwSsoNn describes in the 
same place (p. 480, fig. 1, k-n) fragments of stems with the structure preserved. No 
proof is offered of their relation to the impressions of »leaf-bearing» branches. SOLMS 
LAUBACH (1895), in his critical review of the literature on Psilophyton, remarks on this 
fact and treats the petrified specimens separately from the spine-bearing branches. In 
a later paper (1863, p. 465; pl. 18, fig. 22) DAwSsoN describes and figures another speci- 
men in which the anatomical structure is preserved and which is stated to present similar 
surface markings as the impressions. DAWwSsoN's observations on the internal structure 
of Psilophyton princeps will be further considered in the following pages. 

As the fructification of Psilophyton princeps, DAWSON figures in his first paper a 
very obscure object (fig. 1 e), consisting of a branch supposed to carry a curious lobed 
structure. This latter, however, as remarked by SOLMS-LAUBACH (1895, p. 71), cer- 
tainly does not belong to the branch but is merely adpressed to it. The specimen is 
of no value whatever and need not be further considered. 
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In the next following publications of DAWwsSoN (especially those of 1862 and 1863) 
very little of any interest is added to our knowledge of Psilophyton princeps with the 
exception of the description of the petrified specimen just mentioned. 

In his comprehensive report on »The fossil plants of the Devonian and Upper 
Silurian formations of Canada» (1871), DAWSOoN gives further contributions to the know- 
ledge of Psilophyton princeps, especially as regards the fructification. Instead of the 
obscure object shown in fig. 1 e, p. 479, in the paper of 1859, remains of a very different 
kind are now described as the fructification of this species. In the following passage in 
the diagnose, their chief characters are thus expressed: »Fructification consisting of 
naked oval spore-cases, borne usually in pairs on slender curved pedicels, either lateral 
or terminal». This supposed fructification will be further considered below under the 
name of Dawsonites arcuatus. Without entering here into any discussion of this subject, 
it will suffice to state that, as remarked by SOLMS-LAUBACH, there is no evidence that 
the fructification belongs to the same species as the spine-bearing shoots. +D. WHITE 
(1905, p. 61) has observed that the fragments of fertile »binnae» from Gaspé »are distinctly 
punctate and thus referable to the typical species». With the delimitation of Psilophyton 
princeps proposed in the present paper, however, not even this punctation can be consid- 
ered as a proof of specific identity. In spite of the fact that the supposed fructifications 
have been regarded as characteristic remains of Psilophyton princeps, it is necessary to 
leave them out of consideration in order to arrive at an acceptable definition of the 
species. 

In the same paper some rhizomes are described and figured which may really be- 
long to this species, though there is no proof of actual connection. The same remark 
applies to the specimens showing anatomical structure figured and described as belong- 
ing to the genus Psilophyton without being actually referred to this species. They will 
be further considered below. 

The only specimens figured in the paper mentioned which should be regarded as 
belonging to the real Psilophyton princeps are those representing spine-bearing branches 
and shown in pl. 9, figs. 97—101, 104, 109, 110. These are described by DAWSON as a 
variety, Ps. princeps var. ornatum, on account of the more perfect development of the 
»leaves». These are evidently rigid and spine-like, rapidly tapering from a thick base, 
and perpendicular to the axis; their length is equal to the breadth of the axis or usually 
less. In pl. 11, fig. 129, there is a magnified leaf showing a fine longitudinal striation; 
fig. 129 a is supposed to show cellular structure and a stoma, but even a vivid imagina- 
tion will fail to recognize this. If the spine-bearing stems described in 1871 as var. orna- 
tum are compared with those figured in the first paper as Psilophyton princeps, allowance 
must be made for the fact that the figures of these first type-specimens are very poor 
and probably do not give any adequate idea of the material on which the species was 
founded. The drawings of the branches with »adpressed leaves» in DAwsoN's first paper 
do not appear at all convincing; also, in the diagnose of Psilophyton princeps given in 
the report of 1871, the »leaves» are no longer stated to be adpressed. In speaking of the 
variety ornatum, DAWSON says (p. 39): »The leaves were, however, precisely of the same 
character with those of P. princeps, ....» and further: »The present form must be re- 
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garded as merely varietal, or possibly as the normal state of the immature or barren 
plants». SOLMs-LAUBACH (1895, p. 73) speaks of these specimens of var. ornatum as 
»gut erhaltene Exemplare der Pflanze», and they are further figured by GILKINET (1875, 
pl. 39) under the name of Psilophyton princeps. D. WHITE (1905, p. 61), as a result of 
his examination of a part of DAWSoN's material, says: »There is, however, I believe, 
little doubt that the so-called variety ornatum represents the original type species of the 
genus, its varietal discrimination being of doubtful validity ». 

In agreement with the opinions just quoted, I regard the specimens figured by 
DAWSON in 1871 under the name of var. ornatum as typical representatives of Psilophy- 
ton princeps. These specimens represent indeed the first really characteristic material 
figured under that name. The diagnose should therefore be based chiefly on these spe- 
cimens; but as some at least of the branches with leaves. or scars figured in 1839 may be 
regarded, in accordance with DAWSON'”s opinion, as specifically identical with this form, 
it may be possible still to regard the species as dating from 1859, despite the fact that 
the best preserved material was not figured until 1871. A consequence of this will be 
that the var. ornatum will disappear, the specimens on which it was founded being re- 
garded as typical representatives of the species. Though this manner of solving the 
difficulty may be somewhat informal, I believe it to be the only way in which the name 
Psilophyton princeps can be upheld, and at the same time made to cover a definite type 
of plant which it will be possible to identify with some safety in different localities. 

In accordance with the plan here outlined and with similar opinions already ex- 
pressed by D. WHITE, there should be referred to Psilophyton princeps only stems which 
show spines or spine-scars and which agree with the specimens figured by DAWSON (1871) 
as Psilophyton princeps var. ornatum or differ from them only in having somewhat smaller 
and more rudimentary leaves. On the other hand, the following kinds of plant-remains 
now usually referred to Psilophyton princeps should not be included in this species unless 
there are special reasons, such as actual connection etc.: — (1) specimens without spines 
or spine-scars but with the internal structure described by DAWSON as characteristic of 
Psilophyton princeps; (2) isolated, bifurcating branches (Hostimella-type) without spines 
or spine-scars, even if characterized by circinate vernation; (3) supposed fructifications 
figured by DAWSON under the name of Psiulophyton princeps or specimens agreeing with 
them (= Dawsonites arcuatus, see below, p. 24). 

The majority of specimens referred by various authors to Psilophyton princeps 
should therefore be removed from that species. The reduction of the species resulting 
from this treatment of the material is well illustrated by the short list of records given 
above, only figured specimens agreeing with the narrower definition being there men- 
tioned. 


Description of specimens. 


Of the numerous specimens from Röragen which may be referred to Psilophyton 
princeps those with the spines preserved in connection with the stems should be regarded 
as the most typical. Specimens of this kind are shown for instance in the photographs 
in pl. 1, figs. 24—31, and in the drawings in pl. 4, figs. 9—13. There is another group of 
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specimens which do not show the spines themselves but only the scars marking their 
position: such specimens are shown in pl. 1, figs. 21—23, and pl. 2, figs. 1—5. All the 
specimens represent stems which occasionally branch and usually are preserved as im- 
pressions and therefore appear flattened. That their original shape was cylindrical is 
evident among other things from the thickness of the few specimens in which the original 
tissue is preserved in a carbonized state or has been replaced by some ferruginous matter: 
such specimens retain something of the original shape. The diameter of the stems is 
fairly uniform; the thickest specimens in which spines or scars can be recognised with 
certainty hardly exceed 10 mm. in breadth on the impressions, and the average breadth 
is about 5 mm. The narrowest branches seen in connection with specimens of this 
kind and still retaining the leaves or spines, or showing scars of them, measure about 
2 mm. in breadth. 

The branching is very characteristic: it is always dichotomic, and the two sister- 
branches are mostly equally developed. Such is seen to be the case for instance in the 
specimen in pl. 1, fig. 21, which is twice bifurcated. A fairly equal development of the 
branches is further seen in pl. 1, fig. 23, and in pl. 4, figs. 9—12. Only rarely is there 
any considerable difference between the sister-branches. Examples of unequal devel- 
opment are seen for instance in pl. 1, fig. 22, but even here the narrower branch has more 
than half the breadth of the thicker one. A conspicuous feature in regard to the mode 
of branching is that the sister-branches form a very acute angle with each other, being 
both directed upwards and nearly parallel to each other. Though it is possible that a 
main stem may sometimes become differentiated in a sympodial manner, the branches 
thus become lateral retain the characters of the main axis, being upright, simple or 
sparsely bifurcating and covered with spines. NSeveral specimens show the circinate 
curving of the young branch-tops — thus, for instance those in pl. 4, figs. 7 and 8. All 
the specimens which present this feature and which thus may be regarded as young bran- 
ches are fairly thick, at least a couple of millimetres in diameter. 

The spines always form a right or nearly right angle to the axis. They are usu- 
ally straight, linear, gradually tapering from a thicker base. To judge from the shape 
of the scars, they were rounded in section. Their length varies considerably: from 1 to 
3 mm., 2 mm. being the common average. The shape is also somewhat different in dif- 
ferent specimens: sometimes the basal part is rather thick in respect to the length, so 
that the conical shape becomes more pronounced. In other specimens the shape is more 
narrowly linear. The surface of the spines is faintly striated longitudinally, but there 
is no evidence of the existence of a vein. 

On the surface of the impressions the spines cannot usually be observed, whereas 
they appear more or less distinct as seen in profile at their outlines. On some impres- 
sions of the surface of the stem, however, the position of the spines is shown by markings 
which may be impressions of the spines themselves or of their thicker bases remaining 
after their upper parts have been broken off. Ttis a curious fact that such markings are 
best seen in specimens which do not, as is usual, show the spinesin profile at the contours 
of the impressions. On impressions of the outer stem-surface, the markings appear as 
rounded and rather deep hollows. They are shown for instance in pl. 2, fig. 1, and in higher 
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magnification in figs. 2 and 3. The specimen in pl. 2, fig. 4, is interesting because it shows 
both the rounded markings of the spines on the surface and impressions of the spines 
themselves in profile to the left. Some of these specimens show a very curious form of 
sculpture of the outer surface. This is shown both in fig. 3, which represents an impression 
of the outer surface, and in fig. 5 in which the outer part of the stem itself is seen in a 
mineralized state. In fig. 3, which is thus the negative, this sculpture is found to consist 
of a network of very deep, roundedly rectangular or more elongated meshes which mea- 
sure 0,05 mm. in breadth on an average, and are separated by elevated ridges. In fig. 5, 
which shows the actual surface, the meshes appear as bulging elevations separated by 
deep furrows. Round the bases of the spines the meshes become more elongated, with 
a distinetly radial arrangement in respect to the spine, so that this peculiar sculpture evi- 
dently continues out into the bases of the spines. It would be natural to regard the meshes 
as representing the epidermal cells, but it is evident that the tissue presenting this sculp- 
ture must have been very firm. — In some specimens the scars are different from those 
now described, being elongated instead of rounded. Such is the case for instance in the 
stems shown in pl. 1, figs. 21 and 22. In these specimens the peculiar surface-sculpture 
just described is absent; and this fact, together with the shape of the scars, renders it 
probable that in these specimens a deeper level of the stem is exposed. That the diffe- 
rence in the shape of the scars does not signify a specific distinction, but merely a diffe- 
rence of preservation of the same kind of plant, is proved among other things by the occa- 
sional occurrence of both kinds of scars in one and the same specimen. 

The disposition of the spines, as shown by the scars, appears to be rather irregular. 
In some small areas fairly distinct parastiches occur, but in the near vicinity the arrange- 
ment again may be irregular. In pl. 1, fig. 21, some steep parastiches are seen about 
1,5—2 cm. below the lower bifurcation. In pl. 2, figs. 1 and 2, again the parastiches 
form a wider angle to the axis, and as they are rather distant, an arrangement somewhat 
similar to that mentioned above as occurring in Arthrostigma gracile is the result. 


Structure of the stem. 


In several of his papers on Psilophyton, DAWSON describes specimens with pre- 
served anatomical structure, of which some are stated to belong to this species. In 1859 
(p. 478, fig. 1) he refers to Psilophyton princeps some stem-fragments which consist of 
a central »axis of scalariform vessels», surrounded by a mostly destroyed zone of paren- 
chymatous cells and a peripheral sheath of »elongated woody cells». As remarked above 
(p. 15), however, no proof is given that these petrified specimens really belong to this 
species. In the paper of 1863 (p. 465, pl. 18, fig. 22) DAwsoNn describes another somewhat 
similar specimen: the chief difference is that the central strand is stated to be hollow, 
whether this be due to the occurrence of a pith or to detorioration of the vascular tissue. 
This specimen shows some minute elongated markings and scattered circular areoles 
similar to those in the impression specimens of the real Psilophyton princeps (cf. above, 
p. 15). The identity, however, is open to doubt. The same is the case, in a still higher 
degree, with the petrified remains of Psilophyton described and figured in the report of 
1871 (p. 67; pl. 11, figs. 133, 134; pl. 20, figs. 240—242). These remains are not all 
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stated to belong to the species P. princeps, though SoLMsS-LAUBACH (1895, p. 74) thinks 
that this was DAwsoN's opinion. 'The anatomical structure of this specimen, as of the 
one figured in 1863, differs from that of the stems first referred to P. princeps through 
the occurrence of an additional zone of »woody fibres» surrounding the »scalariform 
axis». The outer layer, which is spoken of as »fibrous bark», is separated from the 
cylinder of »woody fibres» by a thick zone which does not show any structure and 
which probably was composed of parenchyma, though this is not actually stated. 
The specimen which presents the structure now described does not show any leaves or 
any surface-markings of any kind which could be regarded as a proof of specific identity 
with the spine-bearing branches of Psilophyton princeps. Tf the specimen was really found 
in situ in the Silurian limestone, it is very interesting, however, as proving the occurrence 
on this low horizon of vascular plants with a stem-structure similar to that attributed 
to Psilophyton. 

To sum up the evidence brought to light on the anatomical structure of Psilophyton, 
it must be stated that there is a certain probability that at least one of the petrified spe- 
cimens (DAWwSOoN 1863) belongs to this species. Not even in this case, however, is there 
sufficient proof of specific identity with the impressions of spine-bearing stems. 

Among the Röragen specimens with the spines and the characteristic branching 
of Psilophyton princeps, the tissue of the stem is sometimes preserved in a carbonized 
state, but usually there is no trace of structure. The specimen in pl. 4, fig. 12, is an ex- 
ception, as it shows in some places recognisable remains of vascular tissue. This is the 
case especially in the place marked x in the figure. Under the microscope, the black 
mass in the centre is seen to consist of scalariform tracheids. The tracheids measure 
about 0,05 mm. in diameter and have very dense horizontal thickenings. Some of these 
tracheids are shown in pl. 4, figs. 14 a and b. 

Though it is impossible to prepare a section of the stem, it seems to be fairly certain 
that there is a comparatively narrow central zone composed of tracheids. This is especi- 
ally evident in the branch given off to the right-hand side in the upper part of the spe- 
cimen (fig. 13). Whether the central vascular zone formed a solid column or a pith was 
developed is impossible to decide on the present material: if a pith existed, however, it 
must have been very narrow. TIf compared with the central strand of Arthrostigma, 
the vascular zone of Psilophyton princeps is comparatively thick. 

The specimen now described thus combines the external characters of Psilophyton 
princeps with an internal structure which, as far as it cam be studied, presents the same 
main features as that of the petrified specimens referred by DAWSON to this species. 


Distribution and relation to other forms. 


Psilophyton princeps in the sense adopted above is not known from many different 
localities. Even the specific identity of the Röragen form with the type-specimens from 
Gaspé figured under the name of var. ornatum is not quite beyond doubt. The Röragen 
specimens have not quite such long and thick spines as those seen in DAwsow's illustra- 
tions; and WHITE states that the latter are not exaggerated in this respect. Although 
it is difficult to make any definite decision before the Canadian material has been re- 
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figured in connection with a detailed description, it is at any rate certain, that of all 
plant-remains Psilophyton princeps, even in the narrower delimitation, comes nearest to 
the Röragen specimens described above. 

The numerous statements made by DAWSON regarding the distribution of Psilo- 
phyton princeps in North America must be thoroughly revised. WHITE, after a critical 
review of the evidence, declares that he has seen typical Psilophyton besides from Gaspé 
only from the Hamilton of Maine and New York [the specimens described by PEN- 
HALLOW (1893) as P. grandis]. Numerous specimens found in the Old Red Sandstone of 
Scotland have been referred to this species; but in no case is there any sufficient proof 
of specific identity. Lycopodites Milleri is certainly not specifically identical: this plant 
has even recently (1914) been referred to a new genus — Thursophyton —- by Prof. NAT- 
HORST. P. BERTRAND (1913) records Psilophyton princeps, on what appears to be good 
evidence, from Matringhem in Northern France, and finally it has been identified by 
Prof. NATHORST (1914) in a collection from the little archipelago of Bulandet in 
Western Norway. All the specimens referred by BUREAU (1914) to this species are 
doubtful. 

The species shows a close agreement with Arthrostigma gracile: it may be asked 
whether the two forms may not be not only generically but even specifically identical, 
a possibility which is also discussed by WHritE. They are kept here in separate genera 
because of the occurrence of a vein in some of the leaves of Arthrostigma and the charac- 
teristic structure of the stem of that plant. 


Psilophyton Goldschmidtii n. sp. — Text fig. 2; pl. 2, fig. 6?; pl. 4, fig. 15? 


NATHORST 1913, p. 26; pl. 3, fig. 3. 


It seems to be necessary to describe as a separate species of Psilophyton the inter- 
esting specimen figured by Prof. NATHORST in pl. 3, fig. 3, of his preliminary report on 
the Röragen flora and refigured in this paper (text-fig. 2). Its chief characters are em- 
bodied in the following diagnose: 

Branch-system consisting of a well developed, probably sympodially formed main 
axis and lateral branches. Lateral branches dividing dichotomously at a short distance 
from the axis and again repeatedly bifurcating under rather wide angles, probably in one 
plane, their whole system of ramifications having a spreading habit. Main axis and some- 
times the basal part of the branches bearing narrowly conical to subulate spines up 
to 4 mm. long. 

The main axis agrees closely with the stems and branches of typical Psilophyton 
princeps. The spines are very similar to those of that species, possibly somewhat finer 
and more pointed. Their arrangement cannot be distinetly made out: they appear to be 
irregularly placed but it is possible that their disposition was a spiral one. In so far as 
the main axis alone is regarded, the difference from Psilophyton princeps is not so great 
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as to render it necessary to institute a new species. It 
has been proposed, however, above to use the name 
Psilophyton princeps in a somewhat narrow sense: to that 
species should be referred only forms agreeing with those 
of DAWSON's specimens which alone are sufficiently well 
characterized to serve as types for the species, viz., those 
figured in DAwsoN's Report of 1871, pl. 9, figs. 97—101, 
104, 109, 110. Psilophyton princeps, as so defined, has 
a manner of branching quite different from that of the 
specimen which has been made the type of P. Gold- 
schmadtii and others similar to it. In P. Goldschmidtii 
there is a differentiation of lateral branch-systems which 
divide in a manner quite distinct from that of the main 
axis. These lateral branch-systems have a very different, 
spreading habit because of the wide angles of the bifur- 
cations, which are repeated at short intervals. They 
give the impression of being spread out in one plane and 
in their general aspect on the whole recall the ramifica- 
tions of a large dichotomously divided frond, though 
there are no traces of any laminae. 

Isolated branch-systems similar to those arising 
from the main axis of the type-specimen are very com- 
Fig ON Pre R OT AE LLOR both at Röragen and in other Devonian plant-bearing 

— After NarHorsr, 1913, pl. 3, fig. 32 deposits. Specimens of that kind were included by DAWw- 
Natural size. SON in his Psilophyton princeps and are still often described 
under that name. In order to establish an acceptable de- 
finition of the genus Psilophyton, it is necessary to confine its use to stem-like structures 
bearing spines or small leaves, as proposed above. Isolated branch-systems without spines, 
like those here discussed, may equally well represent branches of the rachis of a frond 
and cannot be regarded as belonging to Psilophyton unless they are found in actual connec- 
tion with spine-bearing Psilophyton-stems or there is some other special reason to believe 
that they belong to them. They should in that case be referred to Psilophyton Gold- 
schmaidtii and not to P. princeps, which species, as set forth above, has a different 
manner of branching. 

Specimens consisting only of dichotomously divided branch-systems, if they are 
described at all, should be referred to the provisional genus Hostimella BARR. emend., 
as employed by PotTonIÉE & BERNARD (1904, p. 14 and foll.). The numerous specimens 
of this kind found in the Röragen deposits are therefore not here included in Psilophyton 
Goldschmidtii, though it is probable that some of them may have been borne by stems 
of the Psilophyton-type. Omne of these specimens, however, presents such a close resem- 
blance to the type-specimen of P. Goldschmidtii that the specific identity is very prob- 
able in spite of the absence of the proof of actual connection. This is the specimen 
shown in pl. 2, fig. 7. It is more complete than the lateral branches of the type-specimen 
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and in a still higher degree gives the impression that the ramifications are in one plane. 
The leaf-like aspect is therefore still more pronounced, but there is as little trace of a 
lamina as in any other of the Röragen plant-remains. 

Other specimens which should possibly be referred to this species are those shown 
in pl. 2, fig. 6 and pl. 4, fig. 15. The former specimen shows a great general resemblance 
to the type-specimen: it differs through the absence of spines but this may be due to the 
preservation. The impression in pl. 4, fig. 15, represents a freely divided branch-system 
starting from a main branch or axis about 5—7 mm. wide; the latter is only seen for a 
short distance because it lies somewhat obliquely to the bedding. This main branch 
bears some rather indistinct spines or hairs which are similar to those in the type-speci- 
men of Psilophyton Goldschmidtii but much finer and barely traceable on the rough sur- 
face of the slab. The lateral branch is much thicker at the base in comparison with the 
axis from which it arises than in the type-specimen of Psilophyton Goldschmidtii: the 
axis is therefore less dominant. On the whole the lateral branch-system is larger and 
stouter than in that specimen but its mode of branching is similar. The question of 
specific identity is a vexed one in the matter of plant-remains of this kind; but in spite 
of the imperfect development of the spines and the less pronounced differentiation in a 
main axis and lateral branches the specimen seems to be fairly closely related to the type 
here distinguished as Psilophyton Goldschmidtii. 


Hostimella sp. — Pl. 2, figs. 7—9; pl. 4, figs. 16, 17. 


The provisional name Hostimella, as employed by PoTtoniIÉE & BERNARD (1904), 
seems to be a convenient designation for repeatedly bifurcating branch-systems which 
are not sufficiently well characterized to permit of a more satisfactory classification. 
Specimens of this kind usually lack distinctive characters on which a determination 
could be based and in most cases cannot be grouped even into provisional species. Of 
the specimens in pl. 2, the one represented in fig. 7 has already been mentioned in connec- 
tion with Psilophyton Goldschmidtii, of which there is a certain probability that it repre- 
sents a lateral branch. The fact that both branches of several bifurcations are preserved 
as impressions on the same bedding-plane of the rock would seem to indicate that the 
ramifications were all in one plane. At any rate the impression of a bilateral or dorsi- 
ventral symmetry is very strong. The leaf-like habit of this specimen is further empha- 
sized by the very rapid tapering of the branches. 

The other specimens mentioned above under the common heading of Hostimella 
are of less interest and have been figured chiefly to give an idea of the range of variation 
of specimens of this kind in the Röragen flora. A specific determination of any of these 
remains does not seem warranted. The specimen figured in pl. 2, fig. 8, somewhat re- 
sembles the one already discussed. TItis still more slender, however, has a more spreading 
habit because of the greater distance between the bifurcations, and is therefore less leaf- 
like. A yet larger and more spreading specimen is shown in pl. 4, fig. 16. The branches 
of this specimen are very similar to the one in pl. 2, fig. 8; and it is probable that both 
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belong to the same kind of plant. In pl. 4, fig. 17, is figured another specimen which is 
also characterized by repeated bifurcation. It differs from those now described through 
its smaller size and very slender and delicate branches. A very different habit is pre- 
sented by the impression shown in pl. 2, fig. 9. It is characterized by a somewhat diffe- 
rent manner of branching: it evidently divides dichotomously into branches of equal 
strength, but one of the two sister-branches takes more or less the direction of the part 
below the bifurcation, so that a sympodium is formed. The thickness of the branches 
remains the same throughout the whole system of ramifications. This specimen is rather 
different from other forms referred to Hostimella, and should perhaps not be brought to 
that provisional genus. 

It is remarkable that among the large number of slender, dichotomously- divided 
branch-systems of the Hostimella-type collected at Röragen not one is found to show 
any trace of laminae. 


Aphyllopteris sp. — Pl. 2, figs. 10—12. 


The provisional generic name Aphyllopteris proposed by Prof. NATHORST may be 
used as a designation for sterile rachis-like branch-systems, without leaves or pinnules, 
which do not have the characteristic dichotomic branching of Hostimella. 

The specimens shown in pl. 2, fig. 10, consist of a marked, stout main axis and 
more slender lateral branches. The habit suggests a fern-rachis, but there is no indica- 
tion of pinnules. 

The photograph in pl. 2, fig. 11, represents a large slab of slate covered with im- 
pressions of sparsely branching stem-like structures. These have a markedly parallel 
direction over the whole slab, of which only a part is here figured. The whole arrange- 
ment suggests soft and slender water-plants all swaying to one side with the current 
and embedded in that position. In several places the band-like impressions have a distinct 
central furrow, evidently caused by the presence of a strand of firmer texture. This 
strand is more distinctly seen in fig. 12, which represents some specimens of the same 
kind. The strand is here replaced by some ferruginous substance and stands out in relief 
against the flat surface of the band-like impression. 


Dawsonites arcuatus n. gen. et sp. — Pl. 3, figs. 1—9; pl. 4, figs. 18—21. 


Psilophyton princeps DAws. pars, DAwSsoNn 1871, p. 37; pl. 9, figs. 102, 103, 105—108; pl. 10, figs. 118, 121? 
»Sporanges attribués au Psilophyton princeps», P. BERTRAND 1913, p. 160, fig. 2. 
Specimen mentioned by NartHorst 1913, p. 27, pl 5, fig. 14, as agreeing well with DAWsoN's sporangia of 


Psilophyton. 


Historical. 

It has already been remarked by SOLMS-LAUBACH (1895) that the supposed fructi- 
fications referred by DAWSON in 1871 to his Psilophyton princeps have not really been 
proved to belong to that species. The characters of these fructifications are given by: 
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DAWSON in a passage in the diagnose of Psilophyton princeps in the paper mentioned, 
which passage is quoted above, in p. 16. Both these supposed fructifications and the 
real Psilophyton princeps occur at Röragen, but there is as little evidence that they 
belong to the same kind of plant in the Norwegian locality as there is at Gaspé, or at 
Matringhem in Northern France, from which locality both forms have been recorded 
by P. BERTRAND (1. c.). A comparison of the sporangium-bearing specimens! at Röragen 
with spine-bearing specimens of Psilophyton princeps even gives the result that there 
are certain differences which speak against a specific identity. Under these circumstan- 
ces a new provisional name must be created for these fossils, which, with the exception 
of the spine-bearing branches, represent the only well characterized type among the 
whole host of heterogeneous plant-remains referred by various authors to Psilophyton 
princeps. The name Dawsonites is here proposed as a provisional generic designation 
for these sporangium-bearing specimens which all seem to be sufficiently similar to be 
referred to one species, Dawsonites arcuatus. 


Diagnose. 


Sporangium-bearing branch-systems, dividing dichotomously, or differentiated 
into a sympodially formed main axis and bifurcating lateral branches. Ultimate bran- 
ches slender and curved, bearing terminal capsules of a narrowly obovoid or short fusi- 
form shape and usually 3—5 mm. long. 


Description of specimens. 


The most interesting specimen is the one shown in natural size in pl. 3, fig. 1, a part 
of which is represented twice enlarged in fig. 2 of the same plate. It consists of three 
rather thick main branches or stems giving off more slender lateral branches. The main 
branches, although probably formed in a sympodial manner, are straight and well de- 
fined. They are about 3 mm. broad on the impression and are markedly striated longi- 
tudinally. The striae are caused by elevated ridges representing firmer internal strands 
or surface elevations which are now replaced by some mineral matter. The number of 
these ridges is usually four in the lower part of the main branches. In fig. 2, to the right, 
it can be seen that one of these ridges continues out into the lateral branch. The lateral 
branches are only partly preserved; but close to them can be seen at least two groups of 
curved ultimate branches and sporangia (sp. in the figures). — A distinetly defined 
main branch or rachis is seen in pl. 4, fig. 18. The difference in size between the main 
branch and the lateral branches is even greater than in the specimen just described. 
The main branch shows a similar but somewhat finer and denser striation. There is no 
doubt that the lateral branches bear sporangia, but these are rather poorly preserved. 

In fig. 7, pl. 3, is shown, three times enlarged, a part of the surface of another piece 
of slate with remains of several sporangia attached to the ultimate branches. The ulti- 


1 These structures have not been shown to contain spores, and it cannot be regarded as proved that 
they are sporangia. It is, however, probable that this is the case, and for the sake of brevity the term 
sporangium will be used in the following pages. 
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mate branches are sometimes very short so that the sporangia appear to be sessile. DAW- 
SON (Il. c.) speaks of the sporangia as »either lateral or terminal»; but each capsule is prob- 
ably always placed in the top of a branch, though this may be very short.” The best 
preserved specimen consists of a bifurcating lateral branch, attached at almost a right 
angle to a much broader branch or axis which is broken just above the point of branch- 
ing. One of the sporangia appears to show a longitudinal split, possibly indicating 
the mode of dehiscence, but it is not certain that this is a natural feature. — In the spe- 
cimen in fig. 8 (thrice enlarged), which is from the same piece of rock, the sporangia 
appear unusually short and rounded at the apex. They are not well preserved, however, 
and may possibly not be quite developed. — The specimen shown in figs. 3 and 4 (twice 
natural size) of pl. 3 agrees fairly well with those now described, with the exception that 
even the thicker branch divides dichotomously. The best preserved sporangium has a 
dark median longitudinal line, which possibly denotes the line of dehiscence. — The photo- 
graphs in fig. 5 (natural size) and fig. 6 (thrice enlarged) represent a curved branch bear- 
ing at least three sporangia, which are so shortly stalked that they appear sessile. 

There is fairly great difference between the specimens now described and that 
shown, seven times magnified, in pl. 3, fig. 9. It consists of a long curved branch termi- 
nating in a single sporangium which is nearly lanceolate on the impression and tapers 
gradually to a sharp point. Itis possible that this specimen may not be specifically iden- 
tical with the others; but the material is too scanty to permit of any decision. In other 
specimens, too, the apex of the sporangium may sometimes be fairly acute (cfr. fig. 6), 
but not so much as in this specimen. 

In regard to the manner of branching, the two counterparts drawn in pl. 4, figs. 19 
(natural size) and 20 (twice enlarged), respectively, present a peculiar habit. They 
show a very slender, repeatedly bifurcating branch-system; and in fig. 20 two long and 
pointed sporangia are seen, borne in the top of a long, curved stalk. These sporangia 
agree in shape with that in fig. 9, pl. 3, just described. It is even possible that the resem- 
blance extends further, as what appears to be two sporangia may really be the two 
halves of a single sporangium split longitudinally. 


Morphological nature and relations. 


The specific identity of the Röragen specimens and those described by DAWSON 
cannot be doubted. The latter present the same variations as our material both as re- 
gards the manner of branching and the shape and size of the sporangia. A main branch 
or rachis is developed, for instance, in the specimen in DAwson”'s pl. 10, fig. 118; and 
this specimen also shows a similar longitudinal striation. 'The specimen figured by P. 
BERTRAND is probably identical, too. Another somewhat similar supposed fructifica- 
tion is figured by BUREAU (1911, p. 20; pl. 4, figs. 31,32; 1914, p. 27; pl. I bis, fig. 4, 4 A) 
from the upper Devonian of the Loire district in France under the name of Cephalo- 
pteris mirabilis NATH., from which species, however, it seems to differ considerably. The 
similarity of BUREAU's specimens to our species is hardly sufficient to prove a specific 


identity. 
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The constant association of Dawsonites with Psilophyton princeps in three different 
localities would seem to speak in favour of the possibility that both forms represent 
different parts of the same kind of plant, but a comparison of the specimens hardly lends 
any support to this view. TItis probable that Dawsonites may be related to some of the 
bifurcating branches of Hostimella-type described by other authors under the name 
of Psilophyton princeps but it can hardly belong to this species as here defined. None of 
our specimens of Psilophyton princeps shows the characteristic striation seen in the main 
branches of Dawsonites, and not even the thickest of the latter have any spines or spine- 
Scars. 

It is more probable that Dawsonites may belong to the form here described as Psilo-' 
phyton Goldschmidtii, but even of this there is no proof. 

The morphological nature of the specimens of Dawsonites is still obscure. They 
have been spoken of here as branch-systems without any attempt to decide whether the 
main branches are of stem-nature or represent rachises of a much-divided frond. The 
lateral branches appear to be placed in a distichous manner, but this feature is not very 
marked. The supposed sporangia of all our specimens are perfectly flattened and some- 
what suggestive of pinnules, but DAwsoN's descriptions and specimens from Gaspé 
which I have examined prove that they were hollow structures. 


Sporogonites exuberans HaLLE. — Pl. 3, figs. 11—32. 


Sporogonites exuberans, HALLE 1916, p. 79, text-fig. 1. 


The most interesting of the plant-remains at Röragen is a form which closely resem- 
bles a sporogonium. It has already been described by the author in a short notice 
accompanied by somewhat diagrammatic drawings in the »Botaniska Notiser». In this 
description a short diagnose is given, but for this may be substituted the following some- 
what amplified diagnose resulting from the continued examination of the material: 

Spore-producing body consisting of a simple stalk and a terminal capsule. Stalk 
0,5 mm. in diameter and up to at least 50 mm. long, faintly striated longitudinally. Cap- 
sule elongatedly obovoid or clavate, 6—9 mm. long and 2—4 mm. in diameter in the 
thickest part, with a rounded apex and a tapering base, gradually merging into the 
thicker upper part of the stalk. Basal part of the capsule with probably 12 elevated 
striae passing over into the stalk. The thickest part of the capsule with probably 12 
longitudinal furrows of varying strength, half of the number being broader and deeper 
than the others, and the two kinds regularly alternating. The lower part of the capsule 
sterile throughout, the upper part consisting of three different zones: a wall of several 
layers of cells, a thick sporogenous tract, and a sterile central columella. Sporogenous 
tract forming a complete dome covering the top of the columella. Spores tetrahedral 
— globular, 0,020—0,025 mm. in diameter, with a cutinized wall showing a fine dotted 
sculpture. 
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Description of specimens. 


The fossil is represented in the collection by a fairly great number of specimens in 
various states of preservation. 'The more important specimens will here be described 
separately. 

The specimen which is represented in pl. 3, fig. 10, and in magnification in fig. 11, 
is preserved only as a completely flattened impression, without any carbonized remains 
of the tissue. It consists of stalk, which is at least 50 mm. long and 0,5 mm. broad on 
the impression, and a capsule which is elongatedly obovate on the impression, measuring 
6 mm. in length and 2,5 mm. in breadth in the broadest part. The stalk is faintly striated 
longitudinally. The capsule is not very sharply set off from the stalk, but widens 
gradually from the top of the stalk towards the broadest part, which is about !:/, from 
the apex. The basal tapering part of the capsule shows a distinct striation in the shape 
of fine furrows; the number of these furrows is 4 to 5 on the impression, but it is probable 
that they were as many as 12 on the whole circumference. These furrows are continuous 
with the fine striation in the upper part of the stalk. About half way between the base 
and the apex of the capsule there is a distinct break in the surface of the impression, 
evidently caused by pressure at the fossilization. As a consequence of this deformation, 
the surface structure of the middle part of the capsule is obliterated. The upper part 
of the capsule is rounded, but with a little break in the contour at the very apex. 

The specimen shown in pl. 3, figs. 12 and 13, is also an impression without any 
trace of the original tissue or of the contents. It is of a somewhat different form, being 
short pear-shaped with the capsule passing over so gradually into the stalk that it is 
impossible to decide where the limit is. The basal tapering part of the capsule shows a 
striation similar to that in the specimen first described, and this striation continues 
down into the upper part of the stalk. About the middle of the capsule there are some 
coarser markings consisting of 4—5 short longitudinal ridges. 

The specimens now described have been spoken of as consisting of stalked capsules 
despite the fact that these supposed capsules are only represented by flattened impres- 
sions. The two specimens, each represented by two counter-impressions, which are shown 
in figs. 14—17 of pl. 3, confirm the belief that the upper part of the specimens consists 
of a solid body. Both these specimens retain something of the original shape. In the one 
in figs. 14 and 15, the tissue is preserved in a carbonized state; in the one shown in figs. 
16 and 17, the original tissue is partly replaced by some ferruginous substance. Both 
specimens agree closely in shape with those already described, but the capsule is still 
much less distinctly set off from the stalk, the latter widening gradually in its upper part 
towards the capsule. As a consequence of this the upper part of the stalk is thicker than 
in the specimen in figs. 10 and 11. Of the surface markings of the capsule only the basal 
striation is preserved, and this continues downwards into the upper part of the stalk. 

It was the specimen in fig. 16 just described which gave the first clue to the real 
nature of these fossils. In its upper part there was found a greenish brown mass which 
on examination with a low power objective under the microscope presented a granular 
appearance. Small lumps of this brown mass were treated first with fluoric acid to re- 
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move the cementing mineral matter and then with SCHULTZE's mixture. The whole 
mass was found to consist of spores; and the same result was obtained at the examination 
of other fragments from the same specimen. In the specimen in fig. 15 — which was 
found later, at the splitting of a piece of the slate — the spores can be observed without 
any chemical preparation, if the whole piece is placed under a microscope with an objec- 
tive of sufficient magnifying power: the brown spores, if sufficiently illuminated, con- 
trast vividly against the black carbonized wall of the sporogonium seen in the figure. 
In this specimen the whole upper part of the capsule appears filled up with spores. 

The spores of both specimens are perfectly similar: they measure 0,020—0,025 
mm. in diameter and are of the tetrahedrally rounded type. Figs. 18—22 of pl. 3 repre- 
sent a number of microphotographs of spores in different magnification. Fig. 18 shows 
two dense masses of spores on which the acid has not been allowed to act long enough. 
The spores are not compressed as is so often the case in fossils, but retain their rounded 
shape — probably because the mass of spores has been incrusted with some ferruginous 
substance. If seen in a certain position their outlines sometimes display three small 
indentations suggesting the occurrence of pores or perhaps furrows (figs. 21 and 22); 
these indentations have not been observed in surface view. At a very high magnifica- 
tion the surface of the spores presents a fine dotted sculpture. — Though the spore-wall 
is sufficiently cutinized to have resisted destruction during the long ages since the early 
Devonian, it is very delicate. If, after treatment with SCHULTZE”s mixture, the spores 
are placed in ammonia, or if glycerine is added in the usual manner, they will shrink and 
finally crumble to pieces. The same is the case, in a still higher degree, if they are sub- 
jected to alcohol as a preliminary to being mounted in Canada balsam. It was very 
difficult therefore to obtain preparations that could be kept: most of the microphoto- 
graphs in pl. 3 were taken while the spores were only kept in water. In lactic acid they 
also retained the original shape fairly well. To obtain durable preparations the follow- 
ing methods were used: to the water in which the spores were kept glycerine was added 
very gradually — even then the result was not satisfactory — or they were allowed to 
dry, whereupon they were brought into xylol, which was very slowly saturated with 
Canada balsam. 

The specimen of the sporogonium which gives the best information on its structure 
is the one shown in pl. 3, fig. 23, and enlarged in figs. 24 and 25. This specimen retains 
the original shape more perfectly than any of those already described. This, however, 
holds true only for the capsule, which appears to be broken off from the stalk. Of the 
latter no trace is seen on the first glance, but a careful examination of the rock surface 
reveals a very faint yet unmistakeable line running for a distance of about 30 mm. from 
the base of the capsule. That this line is real is confirmed by the fact that it runs straight 
to and is continued by a short elevated streak of a ferruginous substance, which in this 
kind of rock is a common form of preservation of fine branches. The capsule is elonga- 
tedly obovoid, somewhat flattened, and measures 9 mm. in length by 3,5 mm. in maxi- 
mum diameter. Towards the base it tapers gradually, as in the specimen in fig. 10, 
which it recalls also in the basal striation: this striation here consists of 5 or 6 fine ridges 
in the exposed half. A little above the middle of the capsule there are some marked longi- 


30 T. G. HALLE, LOWER DEVONIAN PLANTS FROM RÖRAGEN IN NORWAY. 


tudinal furrows. Five of these furrows are visible in the exposed half of the capsule: 
their total number is probably 12 on the whole circumference. The furrows appear to 
be a little different, some being a little less deep and broad than the others. The two 
kinds of furrows alternate with each other, the exposed half of the capsule showing 3 
broader and 2 narrower furrows. The upper part of the capsule is somewhat damaged, 
a hollow being worn out in some manner a little obliquely to the apex; the apex, however, 
appears to be rounded. The capsule is only little flattened: its diameter perpendicular 
to the bedding of the rock is two-thirds of that parallel to the bedding plane. This is 
shown by a comparison of fig. 24 with fig. 25, which is a photograph in the same magni- 
fication taken from the side, after the capsule had been removed from the matrix. 

The specimen now described not only retains its original shape better than any of 
the others, but its inner structure, too, is partially preserved. "This is due to petrifica- 
tion by means of some reddish brown ferruginous substance. It was possible to remove 
the capsule from the matrix, though the lower end was broken off in the process. The 
specimen was handed over to Mr. A. R. ANDERSSON of the Geological Institution at 
Upsala who succeeded in the difficult task of preparing a longitudinal section of it. The 
cohesion leaves much to be desired because of the impertfect state of the petrification, and 
the section had to be kept rather thick. It is very difficult, therefore, to obtain photo- 
graphs which show anything of the structure, although this can be fairly well seen in 
strong illumination. 'The photographs in pl. 3, figs. 26—32, however, give some idea 
of the general plan of structure. Fig. 26 is a photograph in low magnification of the 
whole of the capsule with the exception of the broken basal part. In the lower fourth 
part of the section, the structure is seen to be uniform throughout. In the median zone 
there can be seen (not in the photograph) remains of rectangular cells elongated in the 
direction of the axis. In the upper three-fourths of the section there is a more pronounced 
differentiation. At the periphery there is a fairly distinct wall about 0,20—0,30 mm. 
thick. This wall is best seen in figs. 28 and 29, in which there can be observed remains 
of the rectangular cells drawn out in the direction of the axis. 'The wall is evidently 
composed of several layers of cells, how many it is impossible to decide. In the apical 
dome-shaped portion, the outer part of the wall is developed in a peculiar manner, 
appearing as a dense reddish brown band in the section. 

Inside the wall there is a zone, about 0,8 mm. broad, which presents a very peculiar 
aspect. Itis dark coloured, as seen in surface illumination, but is perforated by numerous 
holes. These are sometimes confluent, causing wider perforations of irregular outlines, 
but when seen single they are round, with a diameter of about 0,020 mm. on an average. 
These holes are caused by the spores which have fallen out during the process of grinding 
down the section. The denser mass in which these holes occur is very dark, but in strong 
illumination it is found to be composed of spores cemented by some kind of brown sub- 
stance whether this be of organic or ferruginous nature. The diameter of the spores and 
of the holes appears to vary somewhat, but this evidently depends on how they have 
been cut by the section. The perforated aspect of the sporiferous zone is more or less 
distincetly shown by all the microphotographs in figs. 26—29, pl. 3. The spores them- 
selves are shown in figs. 30—32. 
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The sporiferous zone continues round the whole periphery of the upper part of the 
capsule in a dome-shaped manner, and thus covers the third zone, which can be distin- 
guished in the section as a central column or columella. This central part, which has a 
breadth of about one third of the whole diameter of the capsule, is lighter coloured than 
the sporiferous zone, as seen in surface illumination, but is almost quite opaque and is 
not pierced by holes. TIt shows no structure, and was evidently composed of some deli- 
cate sterile tissue. The petrification does not seem to have penetrated right in to the 
centre, as there is here an irregular empty space. The limit between the central column 
and the sporiferous zone is not very marked: it is best seen in fig. 26. The central column 
seems to be fairly well defined against the sterile basal part of the capsule (fig. 26). 


Morphological nature and relations. 


There can be no doubt that the plant-remains described above find their nearest 
analogy in the sporogonia of the Bryophyta: whatever their systematical position may 
be, they must be regarded as sporogonia. If compared in detail with the sporogonia of 
the Bryophyta they are found, however, to present a combination of characters not found 
in the sporogonia of the present representatives of that phylum. Among the sporogonia 
of the various groups of the Bryophyta, those forms may first be excluded in which the 
capsule is sessile or is only borne upon an elongated pseudopodium formed by the parent 
gemetophyte. In our form it is evident that the capsule and the long, well-developed 
seta are closely connected and both form parts of the sporophyte. Not only is the stalk 
of a firm texture — which is proved both by the aspect of the impression and by the 
thickness of the carbonized remains of it sometimes preserved — but it passes insensibly 
over into the capsule, and the striation in the basal part of the capsule continues down 
into the upper part of the stalk. The Devonian sporogonium therefore cannot be referred 
either to the Marchantiales, or to the Jungermanniales, the Sphagnales or the Andraeales. 
The whole habit is further so different from that of the sporogonium of the Anthocero- 
tales that a comparison with this group appears too far-fetched. The whole aspect of 
the fossils and especially the well-developed seta clearly suggest the sporogonia of the 
Bryales as the most closely related structures among recent plants. The difference, 
however, is important. In the Devonian fossil, the zone of sporogenous tissue is dome- 
shaped and continues up over the columella, whereas in the Bryales it is cylindrical, 
open at the top. To this may be added that there is no trace of any operculum as devel- 
oped in the stegocarpic mosses, although, as already described, there is a curious thicken- 
ing of the wall in the apical part which is as yet unexplained. TIt is not known how the 
dispersal of the spores was effected: it is possible that the marked furrows in the wall of 
the sporogenous part of the capsule may indicate a longitudinal dehiscence as in the 
Andraeales, but there is no direct evidence on this point. 

As a summary of the preceding discussion it may be stated that Sporogonites exu- 
berans must be regarded as a sporogonium comparable to that of the Bryophyta, but that 
it does not fall within the limits of any of the existing groups of that phylum. For the 
present it may be regarded as a generalized type, presenting certain points of agreement 
with different groups of Bryophyta and therefore as a possible starting point for develop- 
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ment on different lines. There is as yet no evidence regarding the structures on which 
these sporogonia were borne. This question, which can as yet only be subject for specu- 
lation, will be somewhat further considered in the general part of this paper. 


Pachytheca sp. 


Objects similar to Pachytheca have been described by Prof. NATHORST in his pre- 
liminary report on the Röragen flora. The material is poor and hardly sufficient for a 
definite determination. I have not been able to find any more specimens of the same 
kind and have nothing to add to the short description given by Prof. NATHORST. On the 
other hand I found another somewhat similar object which may be mentioned in this place. 


PRIS TOSIRLNIS 


The object shown in natural size in pl. 3, fig. 34, and 3 '/, times enlarged in fig. 35, 
is the semiglobular impression of a rounded body. The corresponding counterpart is 
also preserved. The diameter of the object was about 5 mm., and the structure was 
probably firm, as the body does not seem to have been at all compressed during the pro- 
cess of fossilization. On the border of the hollow are seen some short triangular or conical 
projections, about 0,3 mm. long. Only some few of these structures are preserved, but 
there may have been as many as 30 round the whole circumference. These projections 
probably covered the whole surface: the bottom of the hollow shows densely placed pit- 
like impressions of them, where the carbonaceous coating originally covering it has been 
removed. This carbonaceous coating shows no structure. 


Geological age of the Röragen flora. 


Among the abundant plant-remains occurring in the sandstones and slates at 
Röragen only a few forms can be distinguished which are sufficiently well characterized 
to be at all determined or compared with fossil plants of other districts. Such forms are 
those described above under the following names: 

Arthrostigma gracile DAWS. 

Psilophyton princeps DAWwWSs. 

Psilophyton Goldschmidtii n. sp. 

Hostimella sp. 

Aphyllopteris sp. 

Dawsonites arcuatus n. sp. 

Sporogonites exuberans HALLE 

Pachytheca sp. 


For a determination of the age of this flora there is no help to be expected from 
stratigraphical facts. The plant-bearing deposits of the Röragen area are quite isolated and 
have no immediate stratigraphical relation to any other beds of settled geological age. 
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either older or younger. The only evidence afforded by the geology is the fact that the 
deposit is younger than the folding of the Caledonian mountain range, i. e., not older than 
the beginning of the Devonian period. There are no traces of any animal fossils, and the 
only palaeontological information on the geological age is therefore that offered by the 
plant-remains. 

Arthrostigma gracile is a well characterized species which may with confidence be 
identified in different deposits. It is best known from the Devonian of Eastern North 
America were it occurs at Gaspé and at Campbellton. The sandstones at Gaspé, which 
have been shown by Sir W. G. LOGAN to rest conformably on the Upper Silurian limestones, 
probably represent the whole of the Devonian period (DAWSOoN 1871, p. 7). Arthro- 
stigma gracile, according to DAWSON, is confined to the lower part of this series. In the list 
of species in DAWwsSoN's Report of 1871 (p. 85) the species is recorded from the Lower 
and Middle Devonian of Gaspé, but in the description (p. 41) the horizon is only given 
as Lower Devonian. In another place (p. 42) DAWwSON says: »it seems in Gaspé to be 
limited in its upward range to the lower part of the Middle Devonian, as if it were then 
a form verging on extinction». The locality at Campbellton is stated to belong to the 
Lower Devonian (DAWwSOoN 1882 a, p. 102, 104). The horizon on which Arthrostigma gra- 
cile is found in Scotland is, according to KIpstToN, that of the Lower Old Red Sandstone, 
Finally the Belgian specimens which are referred by CRÉPIN (1875) to Lepidodendron 
Gaspianum DAws., but of which some appear to belong to Arthrostigma gracile (see 
above, p. 13), occur in deposits which, according to CRÉPIN (Il. c., p. 7), are considered 
by all Belgian geologists as Lower Devonian. Some specimens of Psilophyton spinosum 
(KREJÖI) POTONIÉ & BERNARD and P. bohemicum (STUR) PoTONIÉ & BERNARD from 
the Middle Devonian of Bohemia (Etage H of BARRANDE), as mentioned above, are some- 
what similar to Årthrostigma gracile, but they are probably not identical. All sufficiently 
established facts regarding the distribution of Arthrostigma gracile thus agree in assigning 
a Lower Devonian age to this species. 

Psilophyton princeps has been recorded from different localities and from different 
horizons. With the definition of the species adopted in this paper we can only accept as 
reliable evidence of its distribution such statements as are verified by illustrations or 
descriptions of spine-bearing stems. In the only paper by DAWSOoN (1871) in which any 
satisfactory evidence of the occurrence of this species is given, he records it from the 
Lower and Middle Devonian of Gaspé and from the Lower Devonian of Campbellton, 
but the material from the latter locality is not accepted by WHITE as evidence of the 
occurrence of this species. DAWSON speaks of it as especially characteristic of the Lower 
Devonian. It is further stated to occur already in the Upper Silurian (1871, p. 66), but 
the specimen figured from this horizon affords no sufficient proof of identity. In the 
list of species in the Report of 1871, it is also recorded from the Upper Devonian, but 
this statement is not borne out by any illustrations. The same remark applies to other 

localities in Canada and in the United States from which the species has been reported, 
with the exception of the localities recognized by D. WHITE, and mentioned above, in 
the descriptive part. As remarked above, it is not possible to ascertain from published 
illustrations whether any of the numerous statements regarding the occurrence of Psilo- 
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phyton princeps in the Old Red Sandstone of Scotland apply to this species in the sense 
in which the name is here employed. The species has been recorded on good evidence 
from the Lower Devonian of Matringhem in northern France by P. BERTRAND (1913). 
A critical review of the facts at present known regarding the geological distribution of 
Psilophyton princeps gives the result that the species is especially characteristic of the 
Lower and possibly of the Middle Devonian. 

Psilophyton Goldschmidtir has been distinguished for the first time in this paper; 
and as no specimens from other localities can at present be identified with it, the species 
gives no information on the geological age of the Röragen deposit. 

The remains referred to Hostimella and Aphyllopteris are not sufficiently charac- 
teristic to justify any comparisons with the object of determining the geological age. 
Similar fragments are common in several Devonian floras, especially perhaps in the 
Middle Devonian of Bohemia. 

Dawsonites arcuatus is the name given to the supposed fructifications referred by 
DAWSON to Psilophyton princeps. DAWSON's specimens occur in association with un- 
doubted Psilophyton princeps. The same is the case at Matringhem im northern France 
(P. BERTRAND, l. c.). Dawsonites arcuatus therefore gives no further information on the 
geological age than is offered by Psilophyton princeps. 

Sporogontites exuberans is an entirely new form, not represented in any other local- 
ity, and is therefore of no importance for the question of parallelization. 

Of the forms here considered, all those which are of any importance for the paral- 
lelization occur in the Lower Devonian of North America, Scotland, and France. Some 
of them are stated to reach up into the Middle Devonian, Psilophyton princeps even into 
the Upper Devonian. 

The most important and typical locality affording a Lower Devonian flora at pre- 
sent known is that of Gaspé. As remarked above, the Gaspé series is stated to rest con- 
formably on the Upper Silurian limestones and is held to represent the whole Devonian 
period. »The lower part of the Gaspé series undoubtedly reaches to the base of the 
Devonian; this is proved by its marine fossils, but its middle and upper parts must be 
at least on as high a horizon as that of the New Brunswick beds» (DAwSsoNn 1871, p. 71). 
The Lower Devonian at Gaspé is especially characterized by »the extreme abundance 
of Psilophyton and Arthrostigma» (DAWSON 1871, p. 72). 

It is difficult to form any adequate idea of the Middle Devonian floras described 
by DAWSON, because there have been referred to that horizon plant-remains of very 
different geological age, as for instance the whole flora of the St. John shales in New 
Brunswick, which is certainly Lower Carboniferous (cfr. M. CC. SToPES, 1914). In the 
middle part of the Gaspé series, Psiulophyton princeps, Arthrostigma and Nematophycus, 
which still occur, are accompanied by Stigmaria (2?) areolata DAws., Lepidodendron 
gaspianum DAWws., Lepidophloios antiquus DAWS., ete., none of which is found at Röragen. 
— The Devonian flora of Bohemia is better known in regard to its stratigraphical rela- 
tions than most other contemporaneous floras and is commonly referred to the middle 
part of the system. It has some peculiar features of its own, especially in the presence 
of such forms as Spiropteris hostimensis POTONIÉ & BERNARD, Pseudosporochnus Krejéi 
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(STUR, pars) PoTONIÉ & BERNARD, Barrandeina Dusliana (KREJCI) STUR, pars, and 
Protolepidodendron Scharyanum (STUR) KREJOI. These forms are absent in the Röragen 
flora, as they are also in the Lower Devonian of Gaspé and Campbellton. On the 
other hand these forms are equally absent in the middle part of the Gaspé series, and it 
would seem as if the difference between the Bohemian flora and that of the correspon- 
ding part of the Gaspé series was largely one of facies. At any rate the Middle De- 
vonian flora of Bohemia shows still less relation to the Röragen flora than does that of 
the Middle Devonian of North America. 

The well-known Upper Devonian floras, especially as developed in Ireland, in 
Beeren Eiland, and in Russia have a character entirely different from that of the assembly 
of plants found at Röragen. 

Everything considered, the RBöragen flora must be regarded as 
belonging to the Lower Devonia hn, being especially related to the flora 
of the lower part of the Gaspé Series in Canada. 

It is interesting to compare the fossil plants from Röragen with those discovered 
by Professor C. F. KOLDERUP in the Devonian deposits of Western Norway and recently 
described by Prof. NATHORST (1914). The flora of the most typical locality of the latter 
region, near the Fiord of Hyen, is found to present an assembly of plants entirely differ- 
ent from that of Röragen. Besides some other less characteristic fossils, the Hyen flora 
consists of such forms as Barrandeina? sp., Thursophyton Milleri (SALTER) NATH. (= Ly- 
copodites Millert SALTER), Bröggeria norvegica NATH., Hyenia sphenophylloides NATH., 
and Psygmophyllum Kolderupi NATH. The Hyen flora is regarded by Prof. NATHORST 
(1914, p. 27) as younger than that of Röragen, and with this opinion I entirely agree. — 
In an appendix to the paper by Prof. NATHORST just mentioned (l. c., p. 29; pl. 8) there 
are figured and described under the name Psilophyton sp. some specimens from the little 
archipelago of Bulandet which have been mentioned above under Psilophyton princeps. 
As pointed out by Prof. NATHORST, these fossils would seem to indicate that the plant- 
bearing beds of Bulandet may belong to a lower horizon than those of the Hyen district: 
they may indeed be equivalent with the Röragen deposit. 


General botanical conclusions. 


The botanical interest presented by the oldest known land-floras, of which the 
Röragen flora is one of the most typical representatives, is naturally connected with the 
question of the relative antiquity of the different phyla of land-plants. The Pteridophyta 
stand naturally in the fore-ground; and in regard to these the interest centres round the 
problem whether the microphyllous or the megaphyllous forms, the Lycopsida or the 
Pteropsida, are the more primitive.! This is a question on which information may 


1! In the following discussion the terms »fern» and »megaphyllous pteridophyte> are naturally used in 
a wide and somewhat provisional sense, corresponding to the term Pteridophylla of NAtHorst (1914a, p. 8), 
as it is impossible in most cases to decide whether Palaeozoic fern-like plants are real ferns or pteridosperms. 
For the purpose of our discussion it is immaterial whether some of these forms have already passed the limit 
between spore-plants and seed-plants: we are dealing only with the morphology and first origin ofthe vegetative 
system of the whole fern-stock. 
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well be expected to be gained from the fossils, provided the record goes sufficiently far 
back. It is a general opinion that the Devonian floras are already too far advanced to 
throw any light on this question. In the well developed floras of Kiltorkan, Bear Island, 
etc., to which the attention has usually been confined; both megaphyllous forms, such 
as ÄArchaeopteris, and microphyllous forms, such as Cyclostigma, occur as dominant 
elements. These floras, however, belong to the Upper Devonian. The Lower Devonian 
floras, from reasons mentioned in the introduction, have mostly been neglected, although 
it would appear that a critical review of the available material would lead to the recog- 
nition of some noteworthy facts. 

In the following pages the evidence of the occurrence of respectively the Lycopsida, 
the Pteropsida and the Bryophyta will be shortly discussed. 


Occurrence of microphyllous Pteridophyta. 


The most reliable evidence of the occurrence of microphyllous Pteridophytes in 
the Röragen flora is offered by Arthrostigma gracile. It can hardly be doubted, on grounds 
set forth in the descriptive part (p. 13), that this plant consists of leaf-bearing stems. 
The forms with lateral appendages placed in spiral and provided with single veins would 
seem to leave no room for doubt, especially if compared with the branching stems. The 
central strand of tracheids proves that these fossils are remains of vascular plants, and 
it would be absurd to interpret them as fern-rachises. 

In Psilophyton princeps the case is not so clear, if the species is regarded by itself. 
'The spines are not very leaf-like, though they sometimes show indications of a regular 
spiral arrangement, and they cannot be shown to receive any vascular supply. On the 
other hand, the mode of branching is suggestive of stems rather than of fern-rachises, 
and, if the latter was their nature, where are the pinnules? The chief reason, however, 
for regarding Psilophyton princeps as being of stem-nature, and the spines as rudimentary 
leaves comparable to those of Arthrostigma, is the great resemblance which it shows to 
the latter species. It is indeed often difficult to decide whether a specimen should be 
referred to one genus or the other. One might compare, for instance, figs. I and 6 or figs. 
3 and 10 in pl. 4. 

There seems to be a fairly continuous series of forms leading from the problematic 
Psilophyton princeps through Arthrostigma gracile to Cyclostigma kiltorkense, species of 
Bothrodendron, and other undoubtedly lycopodiaceous forms of the Upper Devonian. 

On the other hand, both Arthrostigma gracile and Psilophyton princeps present 
some peculiarities which characterize them in comparison with the typical Palaezoic 
Lycopodiales. The most important of these features, which their occurrence in the 
oldest known forms of the series gives a strong presumption to regard as primitive, are 
the following. 

1. The slenderness of the central vascular strand in Arthro- 
stigma as compared with the bulky stem. The vascular strand cannot 
have been very effective as a mechanical tissue. There is no trace of any peripheral 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 57. N:o I. 37 


mechanical tissue, though the preservation is not such as to enable us to draw any de- 
finite negative conclusion. The fact that the central strand has been able to cause an 
impression in the matrix through the thick surrounding tissue, however, proves that the 
latter was of soft texture and probably parenchymatous. It is clear, at any rate, that 
the vascular strand plays a very insignificant part in the construction of the stem as 
compared with the softer tissues. 

2vmNiktersp IR oblablerabsencjeno frs ecomnmjdar ybkgr om th vn sArhro- 
stigma. The stems never exceed a certain constant thickness, and even in the thickest 
stems the vascular strand remains equally narrow in relation to the surrounding soft tissue. 

SKI Re förneculklar di spö stutiomn lof utheole ave s;as related in: the 
descriptive part. 

KmNebiletksmian iska ertort In Nelvkiearve sjunals” ciomip aved with the 
bibhtöctkante s/skorotihrexsttemis, vand the in rese mblan ce to-remerg en- 
ces in Psilophyton princeps. The leaves of Arthrostigma are sometimes a little longer 
than the diameter of the stem, sometimes considerably shorter. The spines of Psilophyton 
princeps are usually shorter than the diameter of the stem. Itis difficult to imagine that 
even the leaves of Arthrostigma were sufficient to provide alone for the assimilation. The 
lateral appendages in Psilophyton princeps are so small as compared with the stems that 
it seemed absurd to call them leaves, and they have therefore been termed spines in the 
descriptive part. If the close analogy with Arthrostigma seems to render it necessary 
to regard them as rudimentary leaves, their habit of mere emergences is all the more 
remarkable. The fact that among the stem-like structures abounding in these oldest 
land-floras it is often difficult to decide whether the lateral outgrowths should be re- 
garded as leaves or emergences would in itself appear to be significant. 


Evidence of the existence of megaphyllous Pteridophyta. 


It seems to be a general opinion that large fern-fronds with typical pinnules reach 
at least as far back in the geological history as the microphyllous forms. This opinion 
is based on a review of the Upper Devonian floras, in which the genus Archaeopteris 
occurs side by side with for instance forms of Bothrodendron. Tf the discussion is extended 
to the Lower Devonian floras, however, as typically developed at Gaspé and at Röragen, 
the question becomes more complicated. 

At first it is necessary to state that neither in the Lower Devonian of Gaspé nor at 
Röragen are there found any forms of Archaeopteris or similar types. DAWSON (1882 a, 
p.- 113) remarks on the absence of ferns in the Lower Devonian of Gaspé, and in his dis- 
cussion of the contemporaneous beds of Scaumenec and Campbellton he says: »It is 
evident that here, as in Gaspé, Prototaxites and Psilophyton with Arthrostigma are cha- 
racteristic of the Lower Erian, while ferns of the genus Archaeopteris are equally so of 
the Upper Erian immediately underlying the Carboniferous». The most obvious negative 
characteristic of the Röragen flora and, according to DAwSsSonN, also of the Gaspé flora, 
is indeed the absence of any fern-pinnules or other foliar laminae. On the other hand 
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there occur abundantly remains which might well be held to be rachises of fern-fronds 
or their branches, were it not for the absence of any traces of laminae. This feature 
might be regarded as a result of the imperfect preservation, but its constancy in different 
localities renders this explanation insufficient. As a matter of fact, the preservation of 
the Röragen plants is rather good, especially in the slate: this is shown sufficiently by 
the delicate structures figured in the plates accompanying this paper. If the absence 
of laminae of fern-fronds is explained by the poor state of preservation one cannot but 
complete the circle with the admission that the chief reason to regard the preservation 
as poor would be just this absence of foliar laminae! On the whole, the present evidence 
seems to indicate that the Lower Devonian flora is characterized by the absence of 
flattened fern-pinnules or foliar laminae generally. 

On the other hand it cannot be denied that many of the branching structures of 
the types designated as »Hostimella» or »Aphyllopteris» strikingly recall rachises of fern- 
fronds. Especially among the large, freely branching fronds of the Lower Carboniferous, 
as for instance those figured by STUR (1875—77, pls. 26, 27, 33—-35), close analogies may 
be found. Sometimes such flattened branch-systems themselves have an aspect similar 
to that of finely divided fronds: so, above all, the specimen in pl. 2, fig. 7, discussed above 
under the generic name of Hostimella. In the form described as Psilophyton Goldschmidtii 
such branches arise from a common rachis or axis, which however bears spines similar 
to those on the stems of Psilophyton princeps. Psilophyton Goldschmidtir habitually 
rather suggests a large frond, but it is difficult to draw any distinction between its axis 
or rachis and the stems of Psilophyton princeps,which in their turn show a close relation 
to Arthrostigma and undoubted lycopodiaceous stems. | 

It might perhaps be suggested, although this is pure speculation, that megaphyl- 
lous forms may be evolved from a type like Psilophyton Goldschmidtvi. The lateral 
branches of this form already appear to have a bilateral or dorsiventral symmetry. 
The rapid tapering of the segments of isolated branch-systems similar to the lateral 
branches of Psilophyton Goldschmidtii suggests a limited growth in some cases. Such lateral 
branches of limited growth may be imagined to develop laminae by a process of »cladodi- 
fication». A similar development has been suggested by the late Professor LIGNIER 
(1903, 1908—1911) in his interesting speculations on the first evolution of the different 
branches of the pteridophytic stock. LIGNIER even used Psilophyton princeps as a 
starting point. He adopts the view of a diphyletic origin of the leaves of the Pteridophyta, 
starting from a »prohepatic type», derived from the algae. The leaves of the Lycopo- 
diales are distinguished as »phylloids» and regarded as developed phylogenetically by 
»enation» in the manner of emergences. The fronds of the megaphyllous forms, on the 
other hand, are true leaves formed by differentiation of thallus-branches in accordance 
with the current opinion. It would seem that what little is known at present about the 
Lower Devonian flora is well in accord with LIGNIER's views. We have in Psilophyton 
princeps, imperfectly though it be known, a plant which has actually existed and which 
answers well to the type theoretically required as a starting point. Similar plants, with 
well developed stems and small lateral appendages which may be compared to either 
emergences or leaves, were dominant in the Lower Devonian flora; and there is reason 
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to regard them as primitive. The geological record available at present indicates that 
they existed before the fern-type with large fronds, as exemplified by the Upper Devonian 
Archaeopteris. The line Psilophyton princeps — Arthrostigma — Cyclostigma — undoubted 
Palaeozoic Lycopodiales does not seem to present any innate improbability, although 
there is a complete lack of evidence as regards the spore-producing members and very 
little is known of the anatomical structure. On the other side there is Psilophyton Gold- 
schmidtii, which is probably closely related to Psilophyton princeps; and this form, as set 
forth above. would seem to furnish us with an intermediate stage required by LIGNIER's 
hypothesis. From this point of view, the whole pteridophytic stock would be mono- 
phyletic, the Lycopsida and the Pteropsida being derived from a common form already 
vascular. It would not thus be necessary to assume a parallel evolution of a similar 
vascular system along two different lines. The leaves, on the other hand, would be mor- 
phologically diphyletic. If the microphyllous habit is regarded as primitive — which 
does not necessarily mean an acceptance of the antithetic doctrine of alternation — it would 
not be necessary to derive the large fronds of the Filicales from the leaves of the Lycop- 
sida through a process of progressive development. In the Filicales only the paleae or 
other emergences on the rachis would be homologous with the leaves of the Lycopsida. 
Such emergences, in the shape of hairs or spines, are strikingly common in Palaeozoic 
fronds: a study of the illustrations given by STUR (1875—77, pls. 26, 35) of large fronds 
from the Lower Carboniferous will show forms which have the rachis and its branches 
covered with hairs or spines similar to those of Psilophyton princeps. Finally attention 
may be called to the coincidence that the circinate vernation of the fern-fronds is pa- 
rallelled in the branches of Psilophyton princeps. 

Leaving these speculations it may be stated that the best evidence of the existence 
of the beginnings of the filicinean phylum in the Older Devonian flora seems to be offered 
as yet by Dawsonites arcuatus. These supposed fructifications show no relation to the 
microphyllous series, although it is possible that they may have been borne on lateral 
branches of plants of the Psilophyton Goldschmidtii-type. It is possible, as suggested 
by Prof. LIGNIER, that real fern-fronds may be derived from forms similar to Daw- 
sonites arcuatus, through sterilization and cladodification of the ultimate sporangium- 
bearing branches. At any rate, it is certain that the sporangia of Dawsonites recall those 
of certain Upper Devonian and Carboniferous ferns generally considered as primitive, 
as for instance Dimeripteris, and perhaps Stauropteris, according to LIGNIER (1908—1911, 
p. 51). The fertile fronds of Archaeopteris may further be compared with our form. The 
chief points of resemblance between the fertile fronds of certain Primofilices and Daw- 
sonites arcuatus are the large size of the sporangia and their apical position on branches 
of special fronds or pinnae without developed laminae. Among the fronds of the Lower 
Carboniferous and the Upper Devonian, the common occurrence of »modified» fronds 
bearing sporangia but no flattened pinnules is very striking. So, on the whole, is the rela- 
tive abundance of fertile specimens of Archaeopteris. In the Lower Devonian, finally, 
we find frond-like structures bearing sporangia, but no fronds with developed laminae. 
One can hardly escape the conclusion that the »modified» fertile fronds may represent 
the primitive state in this case and that the flattened pinnules are a later development 
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as suggested by Prof. LIGNIER. The sporangia would then be pre-existent in respect to 
the laminae of the pinnules. As possibly representing an intermediate form between 
Dawsonites arcuatus on one hand and fertile fronds of Archaeopteris or other Upper De- 
vonian and Carboniferous Primofilices on the other may be mentioned Sphenopteris 
Condrusorum (CRÉPIN) GILKINET from the Upper Devonian of Belgium. 


The antiquity of the sporogonium. 


Sporogonites exuberans as described above must be regarded as a structure closely 
agreeing with the sporogonium of the Bryophyta, although it cannot be included within 
any of the existing groups of that phylum but should be held to be a generalized type. 
The occurrence of this form among the very oldest remains of land-plants known at pre- 
sent is very surprising considering the opinions commonly held regarding the geological 
distribution and development of the Bryophyta. Undoubted sporogonia are not known 
from any horizon older than the Tertiary, and as regards the occurrence of the Bryophyta 
in older formations there is the negative evidence, in this case unusually strong, of the 
Carboniferous coal-balls. The only evidence founded on structural material of the exist- 
ence of Carboniferous Bryophyta has been brought to light by LIGNIER. This author 
has recently described (1914, p. 128, text-fig. 1) from the Carboniferous a petrified stem- 
like specimen which is regarded as a moss, partly because of the structure of the rhiz- 
oids, but it is difficult to know what weight should be attributed to this in the face of 
the overwhelming negative evidence. 

The Röragen fossil is remarkably large if compared with recent bryophytic sporo- 
gonia, being comparable in size to the largest forms existing. The spores, too, are at 
least as large as the largest among existing mosses (cfr. K. MÖLLER in ENGLER & 
PRANTL). The sporogonium has not been found attached to the gametophyte; and the 
possibility must be faced that it may represent only the upper part of a more highly 
developed sporophyte, perhaps on the line of descent of the pteridophytes. At present 
there is no evidence on this point. 

Attention may be called in this connection to a problematic fossil shown in pl. 3, 
fig. 36. It represents the impression of a curious thallus-like fragment which shows a 
peculiar ruggedness of the surface, looking as if it were caused by a sort of tomentum. 
From the thallus-like structure spring in a peculiarly abrupt manner narrow stalks which 
have a great general resemblance to the setae of Sporogonites. "This resemblance may be 
quite accidental, however. 

At any rate it is evident that the sporogonium as a type of structure existed among 
the oldest land-flora at present known. 
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Explanation of Plates. 


(Al the figures are in natural size, if not otherwise stated.) 


Plate 1. 


Arthrostigma gracile DAws. 


Leaf-bearing stem. 

Parts of the specimen in fig. 1, showing leaves; X 3. 

Leaf with a single vein from the same specimen; X 5. 

Part of another specimen; X 3. 

Leaves from the same specimen, showing the veins; X 5. 

Two parallel stems with dense markings of leaves. 

Stems with short, pyramidal thorns or reduced leaves. 

Surface markings from the counterpart of the specimen in fig. 10, corresponding to the markings 
at l;, 15, 13, Tespsrinkfig: 105116: 

3ranching stem showing markings of thorn-like leaves and traces of the central vascular strand. 
Stems showing the central vascular strand and traces of thorns. 

Portion of the impression in fig. 17, showing the vascular strand with carbonaceous remains in the 
furrows caused by the projecting ridges of the strand; X 4. 

Isolated tracheid from the same specimen; X 175. 

Impression of the central strand in another specimen, with carbonized remains of the tracheid walls; 
XX 125. 


Psilophyton princeps DaAws. 


Branching stems showing markings of spines. 

Stem with the spines seen in profile. 

Part of the same specimen; X 3. 

Stems with spines seen in profile. 

Spines of different specimens; figs. 28, 29: X 3; figs. 30, 31: X 5. 


Plate 2. 


Psilophyton princeps DaAws. 


Impression of stem showing spine-markings. 

Part of the same specimen; X 2!/.. 

Part of the same specimen, showing markings of spines, and sculpture; X 16. 

Part of another specimen, showing spines at the margin, and markings of spines, and sculpture, on 
the surface; X 3. 

Part of the same specimen, showing sculpture and markings of spines; X 16. 


? Psilophyton Goldschmidtii n. sp. 


Axis with remains of two lateral branches. 
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Figs. 29, 30. 
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Figs. 34, 35. 


Fig. 36. 
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Hostimella sp. 


Markedly flattened branch-system, probably belonging to Psilophyton Goldschmidtii. 
Slender branch-system. 
Large repeatedly bifureating branch-system, rather different from the common Hostvimella-type. 


Aphyllopteris sp. 


Branch-systems with markedly stouter axis (rachis?) and slender branches. 
Branching stem-like plant-remains with darker central strands. The impressions in fig. 11 
markedly parallel. 


Plate 3. 


Dawsonites arcuatus n. gen. et sp. 


Striated stems or branches with lateral branches and sporangia (sp.). 

Part of the same specimen showing striation; in the upper part to the left a group of sporangia; X 2. 
Branches and sporangia. 

Part of the same specimen; X 2. 

Top of a branch with sporangia. 

The same specimen; X 3. 

Branches bearing sporangia; X 3. 

Sporangium, borne on a long simple stalk or branch; possibly another species; X 7. 


Sporogonites exuberans HALLE. 


Stalked sporogonium, somewhat deformed. 

Upper part of the same specimen; X 2!/,. 

Impression of sporogonium; fig. 13, magnification of fig. 12; nearly X 2. 

Counter-impressions of one sporogonium, with carbonized remains of the tissue and spores; X 3. 
Counter-impressions of another sporogonium, partly incerusted with ferruginous matter but with 
unaltered spores in the upper part; X 3. 

Spores in different magnifications, all from the specimen in fig. 16; fig. 18, two dense spore-masses 
and numerous isolated spores. 

Petrified sporogonium, retaining its original shape, with indication of a stalk. 

The same specimen; X 3. 

The same specimen removed from the matrix and seen from the side; X 3. 

Longitudinal section of the specimen in fig. 23, showing the three zones of the capsule: wall of several 
layers of cells, sporiferous zone with dome-shaped upper part, and sterile central columella; X 16. 
Part of the same section, somewhat differently illuminated; X 20. 

Part of the left-hand side of the same section; sporiferous zone marked by the occurrence of small 
round holes after the spores fallen out during the process of grinding down the section; X 24. 
Parts of the same section showing wall and sporiferous zone, with spores; fig. 29: X 45; fig. 30: X 100. 
Parts of the sporiferous zone, with spores; fig. 31: X 100; fig. 32; X 250. 


Problem aticum; x< 3. 


Problematic um; fig. 35; X 3!/,. (Compare description p. 32.) 


Problematicum. (Compare description p. 40.) 
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Plate 4. 


Arthrostigma gracile Daws. 


Hig: I Narrow, Psilophyton-like stem. 

2 Part of the same specimen with leaves showing the veins; X 2. 

3 Specimen with very narrow leaves. 

bred: Specimen with unusually thick faleate leaves and slender stem; perhaps not belonging to this species. 
5 Branching specimen with thorn-like leaves; rhizome? 


Psilophyton princeps Daws. 


Fig: 6: Part of a thick stem or branch; possibly Arthrostigma gracile. 
Figs: 7, 8; Branches with circinate tops. 
» 9—12. Typical branching specimens with spines. 
Fig: 13: Part of the right hand branch of the specimen in fig. 12, showing the thick central zone of tracheids; 
X3. 


» 14, a and b. Tracheids from the place marked X in the specimen in fig. 12; X 60. 


2? Psilophyton Goldschmidtii n. sp. 


Fig. 15; Specimen with very indistinet spines and a thick branch. 


Hostimella sp. 


Fig. 16. Large system of slender branches. 
FER Very slender branches. 


Dawsonites arcuatus n. gen. et sp. 


Fig. 18. Large specimen with strongly marked axis or rachis. 
> 19; Slender specimen without sporangia. 
>» 20: Counterpart of the same, with sporangia; X 2. 
5. <20; Thick, dichotomously divided specimen with sporangia. 
a 
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he following pages contain an account of the Mammals obtained during my journey 
a Siam and the Siamese Laos States 1914—1915. 

The whole journey lasted about 14 months, a considerable amount of which was 
spent in Northern Siam. With the exception of the collections presented to the British 
Museum of Natural History by Mr. T. H. LYLE very few specimens from Northern Siam 
have ever reached European Museums. Quite recently, however, the collectors of the 
Bombay Natural History Society's Mammal Survey have sent magnificent collections 
from some of the neighbouring countries such as Burma and Tenasserim and many no- 
velties or rare species have been met with and recorded. 

In my memoir on the Birds collected by the Expedition (Kungl. Svenska Veten- 
skapsakademiens Handlingar Band 56. No. 2, 1916) I have already given a short account 
of my journey and it therefore seems quite unnecessary to repeat it in this connection. 
The names of the places visited are to be found in that paper and the whole course of 
the journey may be traced on the map. 

As the greatest time was spent in pursuit of birds, the mammal collection is not 
very large, but still it comprises 176 specimens. Together with the species observed it 
makes a total of 79 species. Among these a few have turned out to be new to science and 
have been described either as new species or as new geographical races of hitherto known 
forms. 

In the following systematical list three species obtained during my former journey 
to Siam 1911—1912 have been included, though already dealt with in my former paper 
on the Mammals of Siam (Arkiv för Zoologi, Band 8. No. 23., 1914 p. 1—36). Since 
more material has now been available these species have either turned out to belong to 
hitherto undescribed forms or have been recently split up into new forms by other authors. 

In the systematic list the following species and subspecies have been described 
for the first time: 


RBhuinolophus macrotis siamensis, subsp. n. 
Tupaa siamensis, sp. n. 

Paradoxurus hermaphroditus laotum, subsp. n. 
Sciurus helgei, sp. n. 

Sciurus bocourti grutii, subsp. n. 

Menetes berdmorei koratensis, subsp. n. 
Rattus sakeratensis, sp. n. 

Cannomys minor lönnbergi, subsp. n. 
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Hylobates lar. LINN. 
Plate kf oFigT 
92 Doi Par Sakeng, Northwestern Siam, 2/7 1914. — SJ Koon Tan, Northern Siam, 7/6 1914. — 


Q Koon Tan 19/4 1914. — J Koon Tan 9/9 1914. — I Koon Tan ?3/5 1914. — SL juv. Koon Tan ?3/5 
1914. — SJ juv. Koon Tan !?/9 1914. 


Gibbons, belonging to this species, were fairly common among the mountain forests 
in the North of Siam. In the parts of the Siamese Malaya visited during my journey I 
also found them abundant on the ”Tenasserim boundary. At this latter locality they 
were, however, very shy and more often heard than seen. They are generally going about in 
small parties guided by an old male. Captured as a young they become very tame and 
are often kept as a pet both by the natives and by the European residents. 

One of the female specimens shot at Koon Tan on the 19th of September had a 
small almost naked young twined round the breast. I tried to keep the poor little thing 
alive but it soon died. 

The Siamese name is »Chanee ». 


| Skull measurements 2 | 3 3 | Q 

| 

| Greatest length . . . . « . «| 101,0 mm. | 103,6 mm. 106,5 mm. | 105,0 mm. 
IBasierenialjleng thy titel 73,0: 1 72,5 oo» Oas ANS ge 

| Condylobasal length . . . .| 82,0 >» 84,0 » 84,0 » 87,0 oo» 

| Occipitonasal léng tkr. 86,5 » 86,2 >» 88,6 >» 86,0 >» 

| Zygomatic width . . «+. - +| 69,0 » I 70,0 >» 68,0 >» 68,0 >» 

| Width Of Pralin CAaSO. . s s 67,8 » 69,0 >» 69,0 >» (CE 

| Least postorbital breadth . . | 48,2 oo» 46,0 » 44,0 > 44,2 oo» 

| Least interorbital breadth . :| 12,5 >» 10,0 » RE D.OKG 

| Snout across last premolar . | 32,1 oo» 20,5 oo» 31,0 » 32,6 > 

| Front of canine to back of m? | Jr 323 BED 34,7 >» 

| Length of palate mesially . .| 38,1 > 40,0  » 38,2 > 42,0 

I Length of upper molar series | 25,2 » 25,2 » 25,5 » 28,0 » I 
Length of lower molar series | 3050 ETSI SDS EA RR No | 


Hylobates pileatus. GRrRAY. 


Along the coasts of the Gulf of Siam another species of Gibbon is said to occur. 
I never myself met with this species in the wild state, but during my stay in Bangkok 
I was shown one specimen kept in captivity by the Swedish Consul General Mr. A. MOoHR. 

It was a typical specimen of Hylobates pileatus GRAY and belonged to the white 
phase. It was said having been captured somewhere down the coast, most probably in 
the Chantaboon Province. 

During his recent journey to south-eastern Siam Mr. C. BopEN KLoss also obtained 
several specimens (vide: Proceedings of the Zoological Society of London 1916 p. 29). 


An 
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Presbytis obscura halonifer. CANT. 


s Koh Lak Paa, near the boundary to Tenasserim '”/i2 1914. — 9 Koh Lak Paa 7/12 1914. — 
3 Koh Lak Paa, january 1915 (skull only) — 1 juv. Koh Lak Paa, january 1915 (skull only). 


The northern mainland form of the Dusky Langur has been separated by CANTOR 
under the name of P. halonifer. 

It was fairly common in the forests on the boundary between Siam and Tenasserim 
where several specimens were shot. It generally goes about in small parties affecting 
the higher trees in dense jungles. Like the other Langurs it is rather shy and by no 
means easy to obtain. It has a hoarse rather uncanny note which is frequently heard. 
When being disturbed in some way by the presence of man it has the habit of conceal- 
ing itself among the foliage of the trees from which it then suddenly jumps, making a 
shot very difficult. 

Along the coast of the Gulf of Siam several isolated limestone hills are to be found. 
Some of these hills are very precipitous and covered with a dense vegetation of ever- 
green trees. These hills seemed to be inhabited by another member of the obscura Group 


(vide infra). 


| Skull measurements | (Öf | (Oh | (6) 
[(Groatestilengtb ons sket rs. | 101,0 mm. 99,5 mm. | 93,9 mm. 
Basieranial length .. ..... | 723 > 70,0 >» 65,7 
| Condylobasal length . . . . . . - | 27010. > 6,00, MNC TANT 
Occipitonasal length . . . . . .. | 8, a If 783 TS, 
Miygomatic width ss + sd. I | u3,00 03 Yo 69,0 >» 
| Width ofi bBramicase! UID JIA. dj | 61,0 » 60,0 >» 57,2 
Least postorbital breadth . . . . | 41,2 > 45:03] 1 AO 
| Least interorbital breadth . . | STAR 9,0 — » 8,0 > 
Length of palate mesially . . . . | 35,0 31,0 31,0 
| Length of upper molar series . . | 24,6 >» 26,0 » 23,2 oo» 
| Length of lower molar series . .| 32,0 » | 32,0 »> | 29,0 »> 
| Lengthofuppertoothrow from front | 

of canine to back of last molar | 31,2 >» JA, VV AU29 


Presbytis obscura flavicauda. ELLIor. 
Proc:sU. SIENat. Mus vol. 3801910-p; 352. 


Koh Lak, Siamese Malaya "/12 1914. — Nose to vent = 435 mm.; tail = 610 mm. — 9 Koh 
Lak ?9/:; 1914. —Nose to vent = 495 mm.; tail = 710 mm. 


This species inhabits Peninsular Siam and southern Tenasserim. 

During my stay at Koh Lak I obtained two specimens which I, though with some 
hesitation, have referred to the above-mentioned species, the type of which came from 
Trang. 
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The Langurs belonging to the obscura Group are very variable both as to size and 
colour, and without a large material to compare with the different forms are almost im- 
possible to be properly recognized. In life the skin round the eyes and the lips are pure 
white. 


Skull measurements 2 | Q | 
| 

| | 
| Greatest Ten gtaö RR SSE 0 010 Enorma, 81,0 mm. | 
Basicranial length. ft. str.  |RGAT0NER DATO ES 
Condylobasal length . . . . . 205 | NN 20 | 62,0 >» 
Occipitonasal length! ill 00. fö 0: 76,81 & FAS E> 
Zygomatie midthi i 1:34: c6 ofel ser rCÖ5:0 RA 593 a» 
VWadthjof Dram Caso qsejbge ivrigt 200 or 55,0. >» 
| Least postorbital breadth . . . . .| 43,0 >» | 42,2 >» 
Least interorbital breadth . .. . . 8,3 oo» | 6,0 
Length of palate mesially . . . . .| 28,0 » | 25,5 » | 
Length of upper molar series . . .| 24,0 =» | 22,0 >» | 
Length of lower molar series . . .| 29,6 » | 25,5 » | 
Length of upper toothrow from front | 
| of canine to back of last molar . 295 SO 


Presbytis crepuscula. ELLIOT. 
Ann. & Mag. Nat. Hist. ser. 8. vol. IV. 1909 p. 270. 


3 Koon Tan, Northern Siam ?/& 1914. — Nose to vent = 395 mm.; tail = 530 mm.; ear = 35 mm. 


This species seems to be somewhat rare in collections and in the British Museum 
there are only two specimens, both of which were obtained at the Mooleyit mountain 
in Tenasserim. During my former Expedition to Siam I obtained a single male specimen 
which was shot near the Meh Lem river in Northeastern Siam. During my last journey 
another male specimen was obtained some distance due west from the Meh Lem and 
at about the same latitude. 

This specimen, though younger, is of exactly the same colour throughout. The skin 
round the eyes is bluish grey in life and the lips are white. 

Skull measurements: 

Greatest length = 85,0; basicranial length = 53,0; condylobasal length = 60,5; 
occipitonasal length = 75,0; zygomatic width = 57,5; width of brain case = 54,5; 
least postorbital breadth = 43,0; least interorbital breadth = 5,5; length of palate 
mesially = 23,7; length of nasals mesially = 11,3 mm. 


Macaca irus. Cuv. 


The Crab-eating Monkey was observed along the lower course of the Menam Chao 
Phaya River and in a mangrove swamp a few miles north of Koh Lak in the Siamese 
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Malaya. No specimens were obtained, and I have nothing further to add about their 
habits besides what I have said about that species in my former paper on the Mam- 
mals of Siam (vide Arkiv för Zoologi, Band 8. No. 23. 1914 p. 3—4). 


Macaca andamanensis. BARTLETT. 
Plate IK..cEig. 3. 


3 Koon Tan, Northern Siam 7/6 1914. — Nose to vent = 530 mm.; ear = 40 mm. 


The specimen obtained, which was shot by one of my native collectors among 
the mountains at Koon Tan, is not quite fullgrown, the last molars having not quite 
broken through though they are clearly visible. The horse-shoe shaped crest, so con- 
spicuous in this form is, however, very well marked indeed, though it is not black but 
dark brown and clearly set off from the surrounding parts. 

The canines are fairly long and grooved anteriorly. Face and skin round the eyes 
bluish white. TIrides light brown. 

Skull measurements: 

Total length = 136,5; Basicranial length = 91,2; Condylobasal length = 101,0; 
Occipitonasal length = 112,2; Zygomatic breadth = 86,0; Width of brain case = 66,0; 
Least interorbital breadth = 7,0; Least postorbital breadth = 48,3; Length of palate 
mesially = 58,5; Length of nasals mesially = 32,0; Front of canine to back of m? = 46,0; 
Length of upper molar series = 38,0; Length of lower molar series = 41,1 mm. 


Nycticebus coucang. Bopp. 
J Pak Koh 19/4 1914. — Nose to vent = 343 mm. — 2 Chieng Sen. — Nose to vent = 315 mm. 


During my journey in Siam I obtained two specimens of this species. One very 
old male was brought to me by a native when I had my camp at Pak Koh in Northern 
Siam. It had been caught in the jungles at the neighbourhood. The specimen was very 
savage and tried to bite fiercely when handled. — The other specimen, an adult 
female, was presented to me by the district officer at Chieng Sen, the most northern 
town in Siam. That specimen was quite tame and I kept it as a pet for several months. 
During the daytime it usually was sitting in a corner of its cage, with the head and 
hands concealed between the thighs looking like a woolen ball. When disturbed in 
some way it generally uttered a low croaking sound. At night-time, however, it was 
more lively climbing about in the cage. TI fed it on birds and bananas which it seemed 
to like very much. When angry it uttered a loud hissing grunt. It was quite tame but 
when handled it grasped with great tenacity to everything and was sometimes rather 
difficult to get rid of. 

There seems to be a great difference as to size between the males and the females 
and though both my specimens are fully adult (the teeth are quite worn) the size of the 
male is considerably larger than that of the female, as seen by the skull measurements 
given below. 
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In his »Review of the Primates» ELLIoT has given a »key to the species» (Vol. I 
p. 23). He there devides these animals into two distinct groups which are being charac- 
terized as follows: 

»Group A: Skulls with sagittal crest; incisors two.» Against this stands: »Group 
B: Skulls without sagittal crests; incisors four.» 

To the first group ErrioTt refers Nycticebus borneanus and Nycticebus bancanus. 
Both these species are described by LYOoN (Proc. U.S. Nat. Mus., Val. 31 p. 527—538) in his 
»Notes on Slow Lemurs». Even LYoN unites these two species into one group, but in 
his key (p. 531, tom. cit.) he writes: »Temporal ridges not meeting or approximating 
each other in old age, but forming two parallel ridges on top of skull; no specimens, not 
even newborn young show more than one incisor on each side of the upper jaw ». 

LYoN, when describing N. borneanus says (p. 536): »Temporal ridges never uniting 
to form a sagittal erest, forming instead two parallel ridges on top of skull». 

As concerning N. bancanus LYON says: »Skull similar to that of Nycticebus bor- 
neanus». As seen by this ELLIoT's »statement» is absolutely opposite to the fact. The 
same is also the case with his Group B, which is characterized by ELLIoTt with the follow- 
ing words: »Skulls without sagittal crests; incisors four». 

About this group LYON says: »Temporal ridges meeting or approximating each 
other in old age, eventually forming a sagittal crest on top of skull.» 

This latter statement is also confirmed by the material at my disposal. The male 
specimen has a well developed sagittal erest measuring about 15 mm. in length. In the 
female specimen, however, there is no crest, but the temporal ridges are only separated 
from each other by a narrow space and would probably have formed a crest if the speci- 
men had grown older. 

ELLIoOT's statement about the teeth is also misleading, because in the second 
group the species in many cases are only provided with two upper incisors when adult. 
This is always the case with Nycticebus hillert STONE & REHN and in accordance with 
LYOoN's description. In N. malaianus ANDERS. and N. javanicus E. GEOFFR. the upper 
incisors may be two, three and four in adult specimens. 

MILNE EDWARDS described in Nouv. Arch. du Mus. Bull. III. 1867. p. 11 a specimen 
of Nycticebus received from the vicinity of Bangkok and gave it the name of N. cinereus. 
It is stated to be very similar to N. coucang Bopp., but the head, neck and forearms 
are clear grey and the face markings obsolete. 

MILNE EDWARDS also gives a drawing of this species (tom. cit. plate 3.) but that 
plate does not resemble my specimens which are much paler as to the general colouration 
of the fur. 

ANDERSON in his »Catalogue of the Mammalia in the Indian Museum », Part I p. 95 
(Calcutta 1881) recognizes three varieties of Nycticebus tardigradus viz. cinerea, malaiana 
and javanica. "The description of var. cinerea which I here content in full fairly well 
suits the male specimen in my collection. ANDERSON Writes: »Clear greyish ashy or silvery 
grey on the head and neck, with only a trace of the head-markings so distinct in the 
Javan race; the rest of the trunk greyish, but washed with brownish and tending to reddish 
brown on the hind quarters. Dorsal band rich dark brown, fading away on the vertex. » 
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After a careful examination of the literature concerning the Genus Nycticebus 
I have come to the conclusion that Nycticebus cinereus M. Epw. is probably only based 
on individual variation and that the main form is Nycticebus coucang BODDAERT. of 
which Nycticebus bengalensis E. GEOFFR. is only a synonymus. 


Skull measurements oj Q 


Greatest length « - ss s «ss « «|. Ö8;0-:mm- 63,8 mm. 
BASalPlenothe ooo dra a nas ONS 55,1 
Balataltleng that. > sila desk AD, 22.0 
Zygomatienwidth'4 ><. ..fingdnala In) 1460 2 41,3 
Least interorbital width . . . . . . 50 250 
Greatest breadth of brain case. . . 34,1 >» 30,8 


Length from palate to lower margin 
Of TOEGANEIPINGGIVUNV nee eds ka lil rddR AS SIT 


Breadth of basioccipitale at its ante- 


BIORTOTIG "ER, fen erg fe CR sens cd a RS DA fd 
Length of nasals mesially . . . . . 19:20 18,0 >» 
Breadth at middle of orbits . . . . 43,0 = 39,9 
Length of upper molar series . . -,; 19,0 kal8;2 


Pteropus sp. 


The following species and subspecies of the Genus Pteropus are recorded by Dr. 
K. ANDERSEN from Siam (Andersen, Cat. Chiroptera Brit. Mus. Vol. I. 1912.) 

Pteropus lyler K. AND. from the Bangkok region and Cochin China, Pteropus in- 
termedius K. AND. the range of which includes Tenasserim and Peninsular Siam and 
Pteropus hypomelanus condorensis PET. which has been obtained at Pulu Condor, Cam- 
bodia and Siam. 

In Bangkok I several times observed Fiying Foxes but as no specimens were coll- 
ected, I am unable to ascertain what species they belonged to, but it was most probably 
Pteropus lylei K. AND. 


Cynopterus brachyotis brachyotis. S. MULL. 


J Koh Lak, Siamese Malaya ?!/, 1915 (in alcohol). — Forearm = 64,5 mm.; Ear = 16,5 mm. — 
2 Koh Lak ?!/2 1915. — Forearm = 63,0 mm. 


Both this and the next species were rather common at Koh Lak and its neighbour- 
hood. They were generally frequenting some fruitbearing trees just outside the house 
I lived in and were especially common during moonlight nights. During daytime I never 
found them. Their flight is rather swift, but as they generally fly fairly low they are 
easily captured. When feeding they were always hanging in the ordinary way keeping 
the fruit between the thumbs and the index finger. 

K. Sv. Vet. Akad. Handl. Band 57. N:o 2. 
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Skull measurements of a female specimen: 

Greatest length = 28,5; condylobasal length = 27,1; palatal length to foramen 
incisivum = 12,2; length of rostrum from orbit to nares = 6,3; width of brain case = 
12,0; zygomatic width = 18,9; lachrymal width = 6,5; least postorbital breadth = 
6,8; least interorbital breadth = 35,5; length of mandible from condylus to front of ca- 
nine = 21,1; length of upper cheek teeth (c—m!) = 9,2; length of lower cheek teeth 
(c—m;z) = 10,6 mm. 


Cynopterus brachyotis angulatus. MILLER. 


3 Koh Lak, Siamese Malaya ?7/11 1914. (in alcohol). — Forearm = 70,0 mm.; Ear. = 18,6 mm. — 
3 Koh Lak ?7/u 1914. — 2 Koh Lak ”/u 1914. — 2 Koh Lak 1/2 1915 (in alcohol) — Forearm = 
71,5 mm.; Ear = 19,0 mm. — 8 Koh Lak ?!/2 1915 (in alcohol): — Forearm = 68,7 mm.; Ear = 18,5 
mm. — 2 Koh Lak ?!/> 1915 (in alcohol). — Forearm = 68,2 mm.; Ear = 18,2 mm. 


As stated about Cynopterus brachyotis brachyotis S. MöÖLL. both these species were 
very common at Koh Lak and its near surroundings, though quoating from the specimens 
obtained, this species seems to be more common than the true brachyotis. 

This is apparently a more northern form than Cynopterus brachyotis brachyotis S. 
MöLL. though both species seems to meet in the northern parts of the Malay Peninsula. 


Skull measurements 5 | Q 
| | 
| | 
Greatest length +. « = « «so. LF Mm. | C310/mm: 
Condylobasal length . . . . . . pi — 2 29,4 
| Palatal length to foramen incisivum 14:20 | 1352 
| Length of rostrum (orbit to nares). | 7,2 >» | Had 
| Width of brain case . «fe ros sl > 13,5 
I ZLygomatic WAI GIN SS SS NE | 18,8 » 19,1 
[Tachrymal WICAChy seboorne to He (BY 6,5 
Least interorbital width . . . . . . Sy HARM 
| Least postorbital width . . ..:. GER | 6,4 oo» 
Length of mandible from condylus | 
tö front” Of CATO vitet olen ome fe SN SSE Peja 
I Upper toothrow (C=-Dav)-4 ss sk: 10750 TOO 
| Lowerstoothrow (c—my). « ..« 6 sve 122 &»— INO 


Cynopterus harpax. THos. & WROUGHT. 


J Doi Par Sakeng, Northwestern Siam 7/7 1914. — Forearm = 69,0 mm. — 82 Doi Par Sakeng 
17/7 1914. — Forearm = 71,2 mm. — SJ Doi Par Sakeng "/7 1914. (in alcohol). — Forearm = 76,0 mm.; 
Ear = 20,0 mm. — 8 Doi Par Sakeng !'/7 1914 (in alcohol). — Forearm = 80,0 mm.; Ear = 18,0 mm. 
— J Doi Vieng Par, Northwestern Siam /+ 1914. — Forearm = 78,2 mm. 


All these specimens were obtained in heavy forest where they were found roosting 
in banana trees. 
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Previously it has only been known from the Semangko Pass on the Selangor— 
Pahang boundary and the record of this species from Northwestern Siam adds a consid- 
erable distance to its distribution to the north. 

The cheek teeth are conspicuously narrower posteriorly than anteriorly and the 
surface cusp on p, and m, is well-developed. These are the main points of character- 
istic for Cynopterus harpax THos & WRouGHT, and it is without hesitation that I 
have identified my specimens as belonging to that species. 


Skull measurements 5 Q 5 
| | 

(Freatestriengbth Vs, + «oc > se 32,0 mm, 33,9 mm. 34,0 mm. 
Condylobasal length . . . . . JUN PE2955 SN 130550 al-3252 
Length of palate to foramen incisi- | 

VU od fe NEG MOT MAIS SER ake je KR 35 > 17500 | 15,6 oo» 
Length of rostrum (orbit to nares) . — 7,2 >» (0) 750ME 
Widthrof bramCasOl - s « « s « « «| 13,0 132 1357 
ZYSOMAVIC WICALA oo es - so sc ss — 22,4 >» 23,9 
Laelrymal width? veced st kl ös se ALS Ore 8,0 AD 
Least postorbital breadth -.. . .. GR 6,0 6,0 
| Least interorbital breadth . . .. . 650: 1 » 6,1 föl 
Length of mandible from condylus . 24,0 25,4 oo» 25,7 
| Upper teeth,,e—mt -X . «= «fe ven] Ile lr DIS ges 
lll weri teethtC——Malms ss rsts j 125 2 | 12,6 >» 13,0 » 


Rhinolophus coelophyllus. PETERS. 
2 Koh Lak, Siamese Malaya 3/12 1914. — Forearm = 41,4 mm. — gg (ale.) Koh Lak ?/12 1914. — 
Forearm = 41,2 mm.; Ear = 14,5 mm. 
Apparently rather common at the neighbourhood of Koh Lak where numbers of 
these bats were seen flying among some low bushes near the sea shore just at dusk. 
As far as I know it has not been recorded from Siam before, but specimens have 
been obtained both in Burma and in the southern parts of the Malay Peninsula (Kedah). 


Skull measurements 5 Q 
| 

lotaltlengthikt i fest stal SÅ «| 17,6 mm. | 178 nam. 
Condylobasal length . . . . . Se | 15,5 >» | — 
NYGådtbl of Pram Caso: ss «hs > «| I,6 = 
Mas tordiwi dte RS SSA SN Se SS 
ZYygomate width! arr: rs Ne, 8,1 >» 
Width across nasal swellings . . . .| 42 » > 4,7 
| Length of upper toothrow from front | | | 
| of canine to last molar . . .. | G5 » | 6,8 » | 
| Length of lower toothrow from front | | 


of canine to last molar .. ... RE SE 


Length of mandible from condylus | 


COESUVUTO, CSR eilol ie odds SS ESSV TEA PRINO FS = 
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Rhinolophus macrotis siamensis subsp. n. 


3 Doi Par Sakeng, Northwestern Siam 7/7 1914. — 92 Doi Par Sakeng !?/; 1914. 


A member of the Rhnolophus macrotis Group. Its nearest ally is Rlunolophus 
macrotis macrotis HopGs. from Nepal and Masuri but it is considerably smaller and has 
a smaller horseshoe. | 

From Sumatra another allied race has been described by K. ANDERSEN (Ann. 
Museo Civico. Genua ser. 3. Vol. III. 1907 p. 25) under the name of Ehinolophus macrotis 
dohrni. 

This lastmentioned form is also nearest allied to BR. macrotis macrotis though 
easily distinguished by its larger size. The horseshoe is also broader measuring 9—9,5 
mm. against 7,,—8,5 mm. in true macrotis. In the new form the horseshoe only measures 
6,9 mm. 

The length of the forearm is also different from that one of the true macrotis being 
only 36,1 mm. against a minimum of 41 mm. in macrotis and 42,7 mm. in macrotis dohrni. 

Besides the noted differences in size the new form does not differ very much from 
the allied forms and the noseleaf is exactly of the same character as in typical macrotis. 
The dentition is also the same as in that species. Both p? and p? are in row and in p? 
the cusp is fairly well developed. 

Type: Adult male (in alcohol with the skull extracted) collected at Doi Par Sakeng 
in Northwestern Siam on the 1l2th of July 1914. 


Dimensions of type: 


Forearm — 36,1 mm.; tail = 13,0 mm:; ear = 18,9 mm. 

| Skull | ts! [RRinotopus) Rhinolophus — | Rhinolophus 
| UTE INGRENESIIEREE | m. macrotis | m. dohrni | m. siamensis | 
| | | 
| | | lek 4 9 
Total length to front of canine -.. 17,5. mm. 18,0—18,2 mm. | 15,4 mm. | 15,3 mm. 
| Basilar length to front of canine. . | 13,8 >» 14,2—14,4 >» | 12,38 oo» | 12,0 » 
låtastold width. la. cete nan a fö Rea RE RE ES 
| Width Of PrÖM (CASOPAL ste ere | 7,8 2 TS » 16 | Ög 
| Zygomatiec width . . . .... « | SO 8,2 » | ÖT | HD 
[Ma <illanydsw iden RE NRA BG SNES 58610, ANKAS 47 > 
| Width across nasal swellings . . . . Ia RANGE 4,9—5,0 » | AE 3,6 » 
Length of mandible to front of in- | | | 

CLSOTSA perio se MAR LINES 11,5 0 11,8 » 9,5 » ÖS 
Length of upper toothrow, ce—m? . I FR6:BS | 6,7 » | Org SEE I KOK2: 
Length of lower toothrow, c—mg3. . | (0: SN | 7,0 » 567 2 By7ar 3 


This is apparently — like its other relatives — exclusively a mountain form, being 
found nowhere but at considerable elevations. 


1! For comparison I have recorded some measurements of Ruinolophus macrotis macrotis Hopes. & Rhino- 
lophus macrotis dohrni AND. taken from the above-mentioned paper by Dr. KNUD ANDERSEN. 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 51. N:0 2. 13 


The specimens obtained were both shot in the evening just before dusk, and they 
were flying at a considerable height and rather difficult to get. In no other parts of the 
country obtained or observed. 


Rhinolophus malayanus. Bonu. 


Q Koh Lak, Siamese Malaya ?/12 1914. — Forearm = 40,5 mm. 


A single specimen of this bat was obtained at Koh Lak in the Siamese Malaya. 
It agrees well with the description given by BonHortE (Fasciculi Malayensis. Part I. 
1903 p. 15) who described it on specimens from Biserat, Jalor. Since that time some 
other specimens have been obtained among the Laos mountains of Northern Siam. 

Skull measurements: 

Total length = 17,7; mastoid width = 8,1; width of brain case = 7,5; zygomatic 
Wwidtbi-= 3.0; length of mandible = 11.1; upper teeth = 6,3; lower teeth = 6,9 mm. 


Rhinolophus minor. HoRrsr. 


J Koh Lak, Siamese Malaya, >/12 1904. — Forearm = 38,0 mm. 


A member of the Rhinolophus lepidus Group as defined by K. ANDERSEN in his 
excellent paper »On some Bats of the Genus Bhinolophus» (Proceedings of the Zoologi- 
cal Society 1905. Vol. II, p. 75—145). 

In this Group ANDERSEN recognises three different types viz. 1) the lepidus-type, 
2) the minor-type and 3) the subbadius-type. 

The minor-type is characterized by having a proportionately very small skull; 
the width of the brain-case varies between 6,,—7,2 mm.; the connecting process of the 
sella projects as a small, erect triangle and is never curved forwards as a sharply pointed 
»horn ». 

The minor-type contains the following forms besides the true £. minor HORSF. 
from Nepal, Siam, the Malay Peninsula and Java, BRhinolophus cornutus "TEMM. from 
Japan, BR. cornutus pumilus K. AND. from Foo-chow and the Loo-choo Islands and RB. 
gracilis K. AND. the type of which came from the Malabar coast. 

Skull measurements of 2 from Koh Lak. 

Upper toothrow from front of canine to back of last molar = 5,7 mm.; lower tooth- 
row from front of canine to back of last molar = 6,3 mm. 


Hipposiderus armiger. HopGs. 


sS Doi Par Sakeng, Northwestern Siam ??/g 1914. — Forearm = 94,2 mm. — SI Doi Par Sakeng, 
"/8 1914 (in alcohol). — Forearm = 95,0 mm. — 2 Nong Bea, Northwestern Siam ?/7 1914. — Forearm 
= 93,0 mm. — SJ Nong Bea ?/z 1914 (in alcohol). — Forearm = 97,2 mm. — 98 Nong Bea ?/; 1914 
(in alcohol). — Forearm = 92,0 mm. 


All the specimens obtained seems to belong to the typical form of Hipposiderus 
armiger HopGs., the range of which extends from Masuri eastwards through Upper Burma 
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into Szechwan and Fokhien. 'The southern race which inhabits the Malay Peninsula, 
northwards to Assam (Khasi Hills) has been separated by K. ANDERSEN under the name 
of Hipposiderus armiger debilis. "The differences between this race and the true H. ar- 
miger are, however, very slight (vide: ANDERSEN, Ann. & Mag. Nat. Hist. ser. 7, vol. 17. 
1906 p. 35—48). 

The specimens collected at Nong Bea were all obtained in a deep cave in a lime- 
stone mountain. 'The other specimens were shot just at dusk at the neighbourhood of 
my camp at Doi Par Sakeng. 

From Northern Siam another allied form has been described by THOMAS under 
the name of Hipposiderus lylet (Ann. & Mag. Nat. Hist. ser. 8., vol. 12. 1913 p. 88). 
This species was found at the Chieng Dao cave together with Hipposiderus armiger 
HopGs. During my journey I also visited the Chieng Dao cave but at the time of my 
visit not a single bat was observed though a thick layer of dung indicated that this cave 
was inhabited by numbers of bats. 

Hipposiderus lylei is nearest related to Hipposiderus pratti 'THos. from Szechwan, 
though it is slightly smaller than that species among other particulars which makes a 
specific separation between these two related forms necessary. 

Hipposiderus lylet has recently been obtained in the Northern Shan States why its 
range seems to be confined to Northern Siam, the Shan States and Upper Burma. 


Skull measurements | (of Q | 
| 
Total length ESS | 32,0 mm. | 33,0 mm. | 
Mastoid breadth . . - = so. om) 15050 | 151 | 
Width of brain case. «o. . s. » «| 12,0 » 1251 
| Zygomatie width . . .. =» +» | 18,0 >» 18,6 
Length of mandible from condylus | | | 
to front of canine . . . .. .. .)| 21,6 | 22,5 
Upper itoothrow 4 < KIM ELI ENR2 Op MRS 
LöweritoothroWni:i. sc eri seit HISS? 14,0 » 


Hipposiderus fulvus. GRAY. 


3 OChieng Mai, Northern Siam 18/6 1914 (in alcohol.). — Forearm = 41,1 mm. — 8 Chieng Mai 
18/5 1914. — Forearm = 41,0 mm. — Y8 Koh Lak, Siamese Malaya ?/12 1914. — Forearm = 41,0 mm. 


The Bicoloured Leaf-nosed Bat seems to be widely distributed in Siam and was 
both obtained in the Northern parts of the country and in the Siamese Malaya. The 
specimens from Chieng Mai were collected in an old pagoda outside the town in company 
with Coelops frithit, BLYTH. 

The specimen from Koh Lak was captured in my house in the village. 

The ears in this species are very large. The fur is very long and dense and of a 
dark brown colour on the back, each hair being fulvous white at the base. The nose- 
leaf is rather small and not very complicated. 
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The specimen from Koh Lak is somewhat darker in colouration and the bases of 
the hairs on the back are pure white instead of fulvous white as in the other specimens. 


Skull measurements Q Q 
tt 
I Total lengtbomRaoN- SON. age je sk | 18,1 mm. | 17,3 mm. 
INastord broadti sk a ÄG — 8,9 >» 
Width of bramleasolfrr ed JsLAC | — 7,9 
| Zygomatic wådth: Fans ors = 85 
Length of mandible from condylus | 
to, frontFoficaniners « sker s a 5 ci | = 10;1 » 
Upper. Coothrow ca «sö. bs. das 5 GsN 50 
Howerstoothrow sosse 6 0 


& — Ooelops frithii. BLyTtH. 

3 Chieng Mai, Northern Siam 13/6 1914. — Forearm = 40,6 mm. — SJ Chieng Mai !8/5 1914. — Fore- 
arm = 42,1 mm. — I Chieng Mai 19/5 1914. — Forearm = 43,5 mm. — $ Chieng Mai !9/6 1914 (in alco- 
hol). — Forearm = 40,0 mm. — 92 juv. Chieng Mai !9/6 1914. 

The whole series was obtained in an old almost ruined pagoda just outside the town 
of Chieng Mai. 

The young specimen has the wing membranes as well as the interfemoral membrane 
pale grey. The colour of the fur above is almost black, below it is grey and of a much 
paler colour than that of the adult specimens. 


a Skull measurements (04 (ög | 
| | 

| Total NETEUNRE soMoRga NANNA 18,0 mm | 18,1 mm. 

| Mastoid breadth « . - - « NOTER saba) SN 7,9 

| Width of brain case . T,8 > 8,0 

| Zygomatic width 510 7,8 » 

I Length of mandible from condylus 

| föl front Of came = « « « - s si: 10,0 » 10,1 
UPPErttoobBrowi ske er (FR 6,4 
[ROW GO OtRT OM Tre fe kelie rs fr fe 6,8 >» 6,8 


Some other species of the Genus Coelops have been described viz. Coelops bern- 
steimi PETERS from Java and Coelops robinsomi BoNH. from the mountains of the Malay 
Peninsula (Gunong Tahan and Kao Nawng, Bandon). In Coelops bernsteinmi the fore- 
arm is about 42 mm. and in Coelops robinsomi the forearm only measures 37 mm. 


Eptesicus pachyotis. DoBSon. 


JS Doi Par Sakeng, Northwestern Siam ??/7 1914. — Forearm = 43,2 mm. — I Doi Par Sakeng 
I, 1914. — Forearm = 44,6 mm. — 98 Doi Par Sakeng !"/; 1914. — Forearm = 44,5 mm. — 2 Doi Par 
Sakeng ”?/; 1914. — Forearm = 43,3 mm. 


This is apparently a somewhat rare species, the types of which (collected at Khasia 
Hills, Assam) for a long time remained unique until a specimen was collected by Ro- 
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BINSON & Kross at Kao Nawng in the Siamese Province of Bandon in the Northern 
parts of the Malay Peninsula. 

In Northwestern Siam it was apparently not uneommon and four specimens were 
collected during my stay at Doi Par Sakeng. The length of the forearm seems to be 
rather variable. In the male specimens in my collection it varies between 43,,—44,6 
mm. and in the females between 43,,:—44,5 mm. ROBINSON & KLoss gave the forearm 
in their specimen to 41,5 mm. and in the »Fauna of British India» it is given to 1,6 in- 
ches which is about the same as in the Bandon-specimen. 

The cranial measurements on my specimens and that one from Bandon are almost 
identical and therefore I think it is wisest not to give the specimens from Northern Siam 
a new subspecific name at least not until further material has been available. 


Skull measurements! | h (et | Q | 
| | | 
| Total length dt. a ess IR AES ST RTNnana ss Nta. | 16,5 mm. | 
Mastoid breadth . sc sdf JR RIO [EDS 
| Width of brain case. . . ..... 852 2 8 Se 
lZygomatic width. bd. i. se EX JOTI3I0LE TUE TS ISEN EO 
| Length of upper toothrow . . . . . 6,07 60 6,0 » (6,1 mm ) 
| Length of lower toothrow . . . . . T;0g a 6,4  » (68 RN) 
| Length of mandible from condylus 6,9 | 
| 260 BUtUre Es SE NER RR 12,4 > 11,9 oo» (MEK 
| Condylobasal length . . . . « «+ » «| 16,1 >» 16,4 > 15,8 oo» (CEN) 
I Palatilar length . . . . . . .. Bl] RSS Hr (7,9 ) 


Tylonycteris rubidus. BLYTH. 


2 Doi Vieng Par, Northwestern Siam (c:a 4000 feet) £/7> 1914. — Forearm = 25,0 mm. 


As in Burma a small form of this bat also occurs in the mountain regions of North- 
ern Siam and one female specimen was shot at my camp on the slopes of the Doi Vieng 
Par at an elevation of about 4000 feet. 

It was apparently not uncommon as numbers of specimens were observed at dusk 
flying at a considerable height and were then rather difficult to get. 

It is with some hesitation that I have accepted BLyYTH's name for the Siamese 
form. His type came from Schwe Gyen in Upper Burma and is stated to be of a deep 
rufous colour. 

My specimen is not rufous but dark brown above and the hairs are fulvous at their 
bases. The lower surface of the body is of about the same colour as in the specimens of 
Tylonycteris robustula THos. in my collection though perhaps somewhat darker. 

Skull measurements: 

Greatest length = 10,s; median length = 8,9; condyle to front of canine = 10,1; 


1 Measurements in brackets are those recorded by RoBInson & Kross on their specimen from Bandon 
(Journal Fed. Malay States Mus. Vol. V. N:o 3. 1915 p. 116.) 
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interorbital constriction = 3,1, width of brain case = 6,1; zygomatie width = 7,9; 
front of canine to back of m? = 3,2 mm. 


Tylonycteris robustula. THos. 


J Doi Par Sakeng, Northwestern Siam, !/+ 1914. — Forearm = 28,0 mm. — Y Doi Par Sakeng 
12/7 1914. — Forearm = 27,0 mm. 


In the Annals and Magazine of Natural History ser. 8., vol. 15. 1915 p. 226—228. 
Mr. OLDFIELD THOMAS has given some notes about bats belonging to the Genus Tylo- 
nycteris. He there also describes a new species under the name of Tylonycteris robustula, 
the range of which is given to the Malay Peninsula, Borneo, Java, Celebes and Timor. 

The description and measurements of this species fairly well agrees with two spe- 
cimens in my collection from the mountain regions of Northwestern Siam, which I there- 
fore have referred to T. robustula THOos. 

THOMAS gives the forearm as measuring from 26—28 mm. which is also confirmed 
by my specimens. 

The colour above is dark blackish brown and slightly lighter below. The interor- 
bital constriction is not so broad as recorded by THOMAS on the type specimen which 
came from Sarawak, Borneo. 


Skull measurements oh Q Q (Type) 
Greatest length . . 246 . - . « & & 12,6 mm. 12,1 mm. 12,5 mm, 
Median ÖREN ar or bären ora 10,7 — 10,2 
Condylus to front of canine .. . .| 11,9 113 [4 117 
 Interorbital broadtirna.s 4-tör tläs 15 Sd 3,4 UTE 
| Width of brain case . . . . . . År sladd E 7,6 
Zygomatie width «.. sh - + « eo = 9,8 = — 
Front of canine to back of m”... 4,0 3,9 42 

Scotophilus kuhli. LACH. 
2 Meh Kee, Northwestern Siam, near the boundary to Karennee, 17/7 1914. — Forearm = 59,5 mm. 


Only a single specimen of this bat was obtained during my journey. It was found 
together with some other specimens roosting in a wild banana tree in a very dense jungle. 

From Northern Siam it has been recorded before as well as another allied species, 
Scotophilus castaneus Horsr. This latter species may always be distinguished by its 
smaller size and by its uniform chestnut fur which is of about the same colour throughout 
and not lighter below as in S. kuhli. "The length of the forearm according to BoNHOTE 
(Proc. Zool. Soc. 1900 p. 192) ranges in 5 specimens of S. castaneus in the British Museum 


between 49—52 mm. while in S. kuhli the average length of the forearm is about 60,5 
mm. 
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Skull measurements: 
Total length = 20,; mm; length of mandible from condylus to front of canine — 
14,2 ; length of upper toothrow = 7,1; length of lower toothrow — 8,2 mm. 


Kerivoula hardwickii. HoRrsrF. 


2 Hue Muang, Northwestern Siam, t/> 1914. — Forearm = 33,0 mm.; Ear = 14 mm.; Tail — 45,3 
mm. Caudal vertebrates = 6. 


Even this specimen was caught in a wild banana tree growing in a dense ever- 
green jungle near the bank of a small creek called Hue Muang, the sources of which are 
situated on Doi Vieng Par, one of the highest and wildest mountains of Northwestern 
Siam. 

The dimensions of my specimen, though a female, are slightly larger than those 
recorded for true Kerivoula hardwickii, HorsF. Especially the ears seems to be longer 
and when laid forward reach some distance beyond the nose. 

The cranial dimensions, however, are almost exactly the same as given by THOMAS 
for typical Kerivoula hardwickir as seen by the measures given below. (Measure- 
ments in brackets are those recorded by THOMAS.) 


Total lengthiof skull Fe Ene: 15,5 mm. 

iBagtlar length os sö: CSES AR Sr 11,8 » -(11—12 mm.) 
Condylo incisive, length. = =. = ss SE 13,7 (13,2—14 =» ) 
Mastoid breath a. sier ske Ur SKR ESS 8,0 

ZYygOmAbIel WIAbI des berber er ks sSSE SEESE 9,0 (9,0—9,5 = > ) 
Width Of brain C&S0 «cs sik Le ESSER YISIEE (7,8—8,2 FA) 
Breadth across palate at front end of last molar . 5,2 (5,0—5,8 ) 
Upper toothrow (canine to last molar) —. . . - 38 (5,5—6,0 ) 
Lower toothrow (canine to last molar) . . . . . 6,2 


Tupaia belangeri. WAGN. 


J Koh Lak Paa, near the boundary between Siam and Tenasserim, "/12 1914. — Nose to 
vent = 165 mm.; tail = 175 mm.; hindfoot = 41 mm. — SI Koh Lak, Siamese Malaya ?"/11 1914. — Nose 
to vent = 176 mm.; tail = 158 mm.; hindfoot = 41 mm. 


Both these specimens are typical Tupaia belangeri as described by WAGNER on a 
specimen from the neighbourhood of Rangoon. This species extends as far down the 
Malay Peninsula as to the Isthmus of Kra where it meets Tupaia lacernata wilkinsoni 
RoBz. & Kross which belongs to a group which is almost intermediate in colour between 
Tupaia belangeri WAGN. and Tupaia glis ferruginea RAFFL. from the southern third of 
the Malay Peninsula. Tupaia belangeri seems to be quite as common on the eastern 
side of the Peninsula as on the western. 
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Skull measurements of (of 
(Greatest length . . . . > «ss « 49,0 mm. mm: 
Condylobasal length . . - » . «+. + 47,0 > — 

Basilatt length fs sa: So: 44,5 » = 
Zygomatie width: 4. sg ss s sl 25,0 > | 25,4 
Width of brain case. . . . . - . . 18:30 19 
Palatal lengtliu ts sms = oh sk. sc 25,7 | 24,8 
|ength of nasals =«-r sukasse pre må | 15,2 oo» | 14,7 
iffinterorbital breadth ös . ss sc: so. 3,9 > 13,8 
Maxillary toothröow. si. sk. sd: 17,0 ESD 


Tupaia belangeri laotum. THos. 
Ann. Mag. Nat. Hist. ser. 8, vol. 13. 1914 p. 244. 


Koon Tan !6/5 1914. — Nose to vent = 175 mm.; tail = 173 mm.; hindfoot = 41 mm. — 1 ad. 
Koon Tan 19/9 1914. — Nose to vent = 170 mm.; tail = 170 mm.; hindfoot = 41,5 mm. 


In a paper »On the Tree Shews of the Tupaia belangeri-chinensis Group» Mr. OLD- 
FIELD THOMAS also describes a new subspecies of a Tupaia obtained at Nan in North- 
eastern Siam under the name of Tupaa belangeri laotum. 

In the description Mr. THOMAS remarks that the »general colour is rufous brown» 
and quotes »Brussels brown» of RIDGWAY as being nearest. That colour also agrees 
fairly well with one of the specimens in my collection viz. that one obtained at Koon 
Tan on the l6th of May. Especially the colour on the flanks matches it very well in- 
deed. The rump in that specimen is also decidedly darker than the upper back but 
blackish brown instead of blackish grey as stated by THOMAS. 

The other specimen seems to be a younger individual and its general colouration 
is much darker. The dark colour on the rump is not so well-marked as in the other spe- 
cimen. 

The skulls resemble those of true belangeri much more than those of chinensis and 
I therefore believe that THOMAS is quite right that this form ought to be considered as 
a subspecies of belangeri rather than of chinensis. 

In the specimen obtained in May the lower parts of the hindlimbs are greyish white 
and the underparts of the body pale buff. 

This species seems to be generally distributed over the whole of Northern Siam, 
though it was not very abundant at the localities visited by the Expedition. Both my 
specimens were obtained at an altitude of about 1200 m. 


. 
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Skull measurements: 


Greatest length mot. ers 47,6 & 47,5 mm. 
Condylobasal length + : s die: 46,0 & 45,0 » (47,5 mm.!) 
ZygOomatic wWICbtI ons SS 2316 220 200 
Width of brain case . . . . . « - 1758 182 (UNO 
Palatilar HengtRy tta 25,8 & 24,5 

THengthi offbullg tas 9,5 & 9,5 

Breadth of bullg FI sc. 6,0 & 5,8 

Mavxillary toothrow . . ..... 1757 Sr IS TS: 


Tupaia siamensis sp. n. 
3 Koh Lak, Siamese Malaya, ?£/u 1914. 


This new species is most nearly related to Tupaia malaccana ANDERS. from the 
southern parts of the Malay Peninsula, Sumatra and the Linga Island. Tt may, however, 
be easily distinguished by its greater size. 

Colour: General colour above grizzled black and russet brown; the hind parts of 
the body with a well-marked rufescent tinge. Tail much darker than the rest of the upper 
parts of the body and more coarsely grizzled, the black colour being more predominant. 
Along the middle of the lower surface of the tail a »snuff brown» area (Dauthenay, Rép. 
de Couleurs plate 303 and nearest No. 4.) Underparts of the body ochraceous buff, dar- 
ker on the middle of the abdomen; shoulder stripe pale ochraceous buff, though the stripe 
is fairly indistinct. 

Skull: Viewed from above the skull resembles that one of Tupaia javanica HORSE. 
as figured by ANDERSON (Anat. and Zool. Researches vol. II plate VII. 1878) save that 
the skull is narrower. 'The distance between the two lachrymal notches is equal to ae 
distance from that notch to the front of the first upper incisor. 

External measurements of type: 

Head and body = 145 mm.; tail = 175 mm.; hindfoot = 42 mm. 

Skull measurements: 

Greatest length = 44,9; condylobasal length = 41,2; occipitonasal length = 43,0; 
basilar length = 39,0; length of palate to posterior margin of foramen incisivum = 17,2; 


lachrymal notch to tip of premaxillare = 17,1; zygomatic breadth = 19,9; greatest 
breadth of brain case = 17,5; least interorbital breadth = 11,8; length of nasals me- 
sially = 13,9; breadth of nasals anteriorly = 2,7; breadth of nasals posteriorly = 4,2; 


length of bulle = 9,1; maxillary toothrow = 16,2 mm. 

Type: Semiadult male collected near Koh Lak in the Siamese Malaya ”/,, 1914. 

Remarks: As noted in my diary this species was very rare at the localities visited 
by the Expedition and only a few more specimens were observed. Unlike the other 
kind of Tupaia which I obtained among the mountains on the boundary to Tenasserim 
viz. Tupaia belangeri W AGN. this species exclusively seemed to live on the ground among 
the undergrowth while Tupaia belangeri WAGN. was most often seen in the trees 
running about like a squirrel. $ 


5 Hicasurements in brackets are those of the type (2) according to THOMAS. 
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Ursus tibetanus. Cuv. 
Plate II: Fig. 1—2. 


The Himalayan Black Bear only occurs in Northern Siam, where it also seems to 
be rather rare. 

Once when out hunting Seladang in the dense jungles at the foot of the Doi Vieng 
Par in Northwestern Siam one of my hunters came across a bear but if it was this species 
or the next is impossible to ascertain as the specimen was not shot. 

The Divisional Engineer Mr. EMIL EISENHOFER had a young specimen of this Bear 
at his bungalow at Koon Tan. It was quite tame and very amusing. It generally ran 
about quite free in the neighbourhood though always returning in the afternoon to get 
its food which mostly consisted of rice and curry. It liked to bathe very much and had 
a curious habit to suck its paws. Then it uttered a low grunting note. When sucking 
it generally lay down on its back with the feet in the air. It was a good climber and 
often made excursions up in the trees in search of ants nests, the inhabitants of which 
it devoured with the help of its long tongue. 


Helarctos malayanus. RAFFL. 


The Malay Bear also occurs in Siam where it seems to be distributed over the whole 
country. A native once brought me a small young which had been caught in the jungles 
at the neighbourhood of Koon Tan. It was very fierce and tried to bite at everything. 
I kept it for some days in a cage but one night it broke the cage and escaped. 

In the forests near Hat Sanuk I once heard the growl of a bear probably being 
molested in some way,.by the presence of a party of langurs. In the parts of the Siamese 
Malaya visited by the Expedition I several times struck the tracks of bears which appa- 
rently were not uncommon at these localities. No specimens were, however, obtained. 


Helictis personata. GEOFFR. 


2 juv. Chieng Mai, Northern Siam, Aug. 1914. — Nose to vent = 235 mm.; tail = 109 mm. 


During my stay at Chieng Mai at the end of August 1914 I obtained a young spe- 
cimen of the Ferret Badger, which had been caught just outside the town. I kept the 
small, nice little animal for some months as a pet, and it grew quite tame and would 
follow me or my Dyak collector like a dog. When TI called it, it at once came to me and 
it seemed to like very much being patted. TI fed it on the remains of the shooten birds, 
fruits and rice which it liked very much. It grew very slowly and one day it suddenly 
died. 

The undefur is very soft almost wholly and of an isabelline colour. The general 
colouration above is nearest to »warm sepia» (Dauthenay, Rép. de Couleurs pl. 305 No. 
2); the dorsal band is almost pure white; the frontal band and the tips of the ears are 
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white washed with fulvous; lower parts of the body white strongly washed with pale 
yellowish buff; basal part of the tail of the same colour as the back though intermixed 
with some long dirty white hairs; terminal part of the tail above and the whole tail below 
dirty white tinged with pale yellow; claws white; whiskers black. 


Martes flavigula peninsularis. BonsH. 
Ann: Mag: Nat. Hist Ser: vi Volk TI90T pr 346: 
J Hat Sanuk, Siamese Malaya, 3/2 1915. — Nose to vent = 565 mm.; tail = 375 mm. — 9 Hat 
Sanuk, Siamese Malaya, ?!/2 1915. 

A few specimens of this Marten were observed in the forests on the boundary bet- 
ween Siam and Tenasserim. They were generally observed in pairs and were seen on 
the ground as well as in the trees. Both the specimens obtained were shot at a small 
salt-lick just before dusk, when the animals were coming down to drink. 

At the neighbourhood of Doi Par Sakeng some specimens of this or the typical 
race Martes flavigula flavigula Bopp. were met with at several occasions but unfortunately 
no specimens were obtained at this locality. 

The typical Martes flavigula flavigula Bopp. inhabits Northern India, Nepal, Assam 
and Burma being replaced in Southern Burma and the Malay Peninsula by Martes fla- 
vigula peninsularis BoNHu. 

The male specimen in my collection is apparently a very old specimen. The teeth 
are much worn and the sagittal crest very well-developed. 

The peninsular race may always be distinguished by its naked soles, the short fur 
and the dark underparts. 


Skull measurements o Q 
Greatest lengthusis de . «files DI2mM 95,0 mm. 
Basicranial length . =» .« «= « « «| 89;0 85,2 
| Condylobasal length .- . . . - +» «| 98,2 > 93,7 
| Zygomatie wit -w: : lr.stie mn sma OSA 54,0 
Greatest width of brain case . . . .- 40,1 41,0 
Length of nasals mesially . . . . - = 14,5 
Breadth of nasals anteriorly . . . . = 12,0 
Breadth of nasals posteriorly -. . . = 8,0 
Least interorbital width . . . . . Fp 212 19,0 
Least postorbital width . . . . . . 23,1 24,0 
Palatal lengblg ste sc fsk sr AA 42,3 
Width of palate between last molar 12,0 13,5 


BoDpEN Kross has recently described a new subspecies from South-eastern Siam 
under the name of Martes flavigula indochinensis (Proc. Zool. Soc. London 1916 p. 35). 

This new race is stated to be very similar to M. flavigula flavigula as to the general 
colouration of the fur. It may, however, be distinguished by its »naked soles, short 
harsh fur, small size and broad inner lobe of the posterior molar». 
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In Siam three different races of this Marten may then occur: 1) Martes flavigula 
flavigula Bopp. inhabiting the most northern parts of the country, 2) Martes flavigula 
peninsularis, BoNH. from Peninsular Siam and 3) Martes flavigula indochinensis, KLOoss. 
from South-eastern Siam. 


Lutra nair. Cuvy. 


Some specimens of Otters were observed in the Meh Lua River some distance north 
of the town of Chieng Hai in Upper Siam. TI only once had the opportunity of firing a 
shot at an otter, but it only got wounded and was lost among the reeds. 

At Chieng Hai Dr. BRIGGS presented me a dried skin without skull of an otter hav- 
ing been shot at the neighbourhood of the town. This is probably a specimen of Lautra 
nair Cuv. though the exact determination is of course impossible. The specimen, how- 
ever, fairly well agrees with the description of L. nair. The lower parts of the body are 
distincly whitish and the fur on the chin and throat are white throughout. Whiskers 
yellowish white. 


Thos aureus crusemanni. MATSCHIE. 


The Jackal inhabiting Siam has been separated by MaATtsCcHIE under the name of 
Thos aureus crusemanni. "This race was founded on specimens collected at Nong Bua 
in Eastern Siam. It may be distinguished by having two white bars running across the 
breast which is greyish brown; about two thirds of the upper part of the tail is pure black 
and the white colour on the upper lip is strongly marked off from the sides of the head. 

During my whole journey in Siam I only once met with a Jackal. When marching 
down to the coast after having spent some weeks among the mountain forests at Hat 
Sanuk in the Siamese Malaya I caught a glimpse of a Jackal which leisurely came trotting 
on the path I was following. Before I could fire a shot after it, it disappeared into the 
jungle where it was lost for ever. 

Doctor MALCOLM SMITH showed me a skin of a Jackal which was said to have been 
obtained somewhere in Muang Pran, thus the same district where I observed this fine 
animal. Unfortunately I did not take any special records about that skin and I am there- 
fore unable to state if it belonged to the form described by MATSCHIE or not. 

From the Malay Peninsula it has nevertless not been recorded before. 


Cuon rutilans. S. MöLL. 


Wild Dogs probably belonging to this species, occur here and there at suitable lo- 
calities over the whole country but as they are very shy and keep to the densest jungles 
they are very seldom met with. 

I never myself saw any but my Dyak collector met with one during one of his ex- 
cursions in the jungles at the neighbourhood of Koh Lak. Though he fired 4 shots after 
it he did not get it on the spot. 
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The wild dogs generally assemble in packs and during the rainy season they are 
chasing the deer down in the rivers where they kill them. This according to some na- 
tives who I questioned about the behavior of the wild dogs. 


Viverra zibetha pruinosa. WROUGHT. 
Journ. Bombay Nat. Hist. Soc. vol. 24. No. 1. 1915 p. 64. 


SJ Hat Sanuk, Siamese Malaya, ”!/2 1915. — Nose to vent = 800 mm. — SI Hat Sanuk 9/2 1915. — 
Nose to vent = 810 mm.; tail = 430 mm. — JF Koh Lak Paa, Siamese Malaya, ”/12 1914. — Nose to vent = 
825 mm. — SJ Hue Sai, Siamese Malaya, 17/1 1915. — Nose to vent = 785 mm.; tail = 450 mm. — 9 Hue 


mer 


Sai 15/, 1915. — Nose to vent = 775 mm.; tail = 420 mm. 


The race inhabiting Tenasserim north to the Shan States and south to the Malay 
Peninsula has quite recently been separated from the true Viverra zibetha LINN. on account 
of the total abscence of a yellowish tinge in the ground colour of that species. In Viverra 
zibetlha LANN. all the hairs are tipped with buff while in Viverra zibetha pruinosa they are 
tipped with white. This point of characteristic agrees well with the specimens in my 
collection which I without hesitation have referred to the above-mentioned form. 

This Civet was apparently very common in the evergreen jungles on the boundary 
between Siam and Tenasserim on about Lat. N. 12”, and like the other Civets it is easily 
trapped. In the Northern parts of the country it, however, seems to be rather rare and 
no specimens were obtained. Its tracks were, however, seen at a few occasions. It has a 
curious habit of letting its droppings on the fallen trees in the jungles. All the specimens 
obtained were caught in traps where the bait consisted of flesh sometimes of its own 
comrades. 


Skull measurements 5 S oj 2 
| 

Greatest length . ... . . « «+ «| 134,8 mm: |. 138,5: mm; | 13459 mm. 1, 13751 mm.) 1352 mia 
Basieranial' length + seb soda ske 126,1 127,0; >» 12758 130,1 =» 128,3 
Coöndylobasal length . stor. + ss dj öl32:0 133,1 > 135,0 137,2 134,5 
ZYVEOIMAVICEWICUD 6 vr sele] hej Nejilel else 68,7 70,5 Oe (En 68,2 
Width Of bram Caso! = se s. så. 40,0 41,2 39,5 38,6 39,0 
Length of nasals mesially . . . . . 30,5 35,5 » | 30,8 32,3 30,1 
Greatest breadth of nasals . . . . . 10,8 » 12,1 ) 10,4 12:5 JT 
Interorbital breadth . . . « « . JRs 23,1 23,2 a 22,2 oo» 2250 a 21,5 
Palatal length . . . . . . .. SENAST 63,0 64,3 67,6 63,7 
Breadth of palate betw. carnassials . ; 20,1 19,2 Jiell 18,8 18,1 
Poöstorbital breadth ve. | 19,5 19,0 » 20,7 15,7 18,5 
FHength iof Dull2tAon «ss sie SÄ 20,1 20,0 2152 20,1 20;0-6> 


Front of canine to back of last molar 53,8 53,7 51,7 54,1 54,0 
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Viverra megaspila. BLYTH. 


9 Hat Savuk, Siamese Malaya, ”!/1 1914. — Nose to vent = 780 mm. 


The Burmese Civet seems to be rather rare in Siam at least in the parts of the 
country visited by the Expedition. The specimen obtained was the only one met with. 

The colour of the fur agrees well with the description given by Kross (Journal 
Straits Branch, Royal Asiatic Society No. 53. 1909 p. 18). 

Skull measurements: 

Greatest length = 149,2; basicranial length = 139,2; condylobasal length = 145,7; 
zygomatic width = 72,0; greatest width of brain case = 43,7; length of nasals mesially 
= 40,0; greatest breadth of combined nasals = 10,9; least interorbital breadth = 27,0; 
least postorbital breadth = 30,1; palatal length = 75,4; breadth of palate between 
carnassials = 20,2; maxillary toothrow = 62,2 mm. 

This species does not smell so strong of civet as the other species found in Siam 
viz. Viverra zibetha pruinosa WROUGHT. 


Paradoxurus hermaphroditus. PALL. 


Plate Ly. Fig: I & 3. 


2 Koh Lak, Siamese Malaya, !3/; 1915. — Nose to vent = 587 mm.; tail = 515 mm. — SJ Hue 
Sai, Siamese Malaya, !2/; 1915. — 9 imm. Hat Sanuk, Siamese Malaya, !/» 1915. — Nose to vent = 405 
mm. — 98 imm. Hat Sanuk, Siamese Malaya, 1/2 1915. — Nose to vent = 445 mm. 


This Palm Civet was apparently very common in the parts of the Siamese Malaya 
visited by the Expedition. Like the other Civets it is easily trapped. 


Skull measurements (ef SS 
Greatest length . 3... & =: . « 1) D13;8 mm. | 111,0 mm. 
Basieranial lengtli - . « « » « « « =! 10552 >» | 105,0 >» | 
Condylobasal Tör gt SS LIRA IRON | LTT 0 | 111,0 
ZY OMmAtICIWwICt Als SA dk Bör 09:50 
Widthiol brainveaso =. ko. ss AK, Manor Ia MN USS 
Length of nasals mesially . . . » . 21108 > FOT ce 
Breadth of nasals antetiorly . . . « | 11:00 > (RE 
Least interorbital width . . . . . . Linn 19,5Å > 
Least postorbital width . . . . . . 1251 > 11,9 
IPalate forhensollon . «csr sr 6 oc s 50,1 > 44,5 
Width of palate between sectorials . | SLÖ 16,8 
Length of upper toothrow . . . . . 43,2 » 40,0  » 
KHengethtott bulle ft sid. isla. NER 19,1 
Breadth of bulle to meatus auditiva 1150 AO TUE 
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Paradoxurus hermaphroditus ravus. MILLER. 


2 Hat Sanuk, Siamese Malaya, ?”/2 1915. — Nose to vent = 555 mm.; tail = 500 mm. 


In the Smithsonian Miscellaneous Collections Vol. 61 N:o 21, 1913, p. 2, Mr. GERRIT 
MILLER described a new race of a Palmcivet which he proposed to call Paradoxurus 
hermaphroditus ravus. 

The new race was based on specimens collected by Doctor ABBOTT in Trang, Penin- 
sular Siam. 

It differs from true Paradoxurus hermaphroditus PALL. by having the ground co- 
lour of the upperparts of the body noticeably paler, almost grey. This agrees fairly well 
with one of my specimens collected at Hat Sanuk in the Siamese Malaya, but there is 
a light area on the basal part of the tail. This stands in contradiction to what is stated 
by MILLER about the type in which there is »no conspicuous light area of the basal third 
of the tail». 

The skull does not show any considerable differences between that one of true Pa- 
radoxurus hermaphroditus PALL. in my Siamese collection with the exception that the 
postorbital constriction is very narrow, measuring only 10,2 mm. against 11,9 mm. in a 
female specimen of Paradoxurus hermaphroditus PAT. 

The Palm Civets are very variable both as to size and colour but until more ma- 
terial has been available I have kept MILLER's name distinct. 

Skull measurements": 

Greatest length = 115,5; basicranial length = 109,5; condylobasal length = 115,2 
(104,5); zygomatic width = 62,5 (58,2); width of brain case = 36,1 (35,4); length of 
nasals mesially = 19,0; greatest breadth of combined nasals = 11,1; least interorbital 
breadth = 20,5 (18,0); least postorbital breadth = 10,2; length of palate from henselion 
= 48,8; breadth of palate between sectorials = 18,3; length of bulle = 18,8; maxillary 
toothrow — 43,0 mm. 


Paradoxurus hermaphroditus laotum, subsp. n. 
Plate IV: Fig. 2 & 4 


SJ Chieng Hai, Upper Siam, !5/g 1914. — Nose to vent = 640 mm.; tail = 530 mm.; ear = 50 mm. 


A single male specimen of this new race of the Palm Civet was shot in a bamboo 
clump just outside the town of Chieng Hai in Upper Siam on the 15th of August 1914. 

Diagnosis: 

Like Paradoxurus hermaphroditus PALL. but larger. The black longitudinal stripes 
on the back are well-defined and are running down to the root of the tail where they 
unite forming a median band. The lateral bands are fairly distinct and form three rows; 
on the hinder parts of the body they are replaced by rows of black spots. The 


! Measurements in parenthesis are those of the female type specimen according to MILLER. 
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terminal half of the tail black which is continued into the median black line on the middle 
of the back. Across the forehead a broad white band, extending on the neck to behind 
the ears. Below the eyes there is a white spot. Sides of the muzzle white. The white 
frontal band is devided in the middle by a narrow black vertical line running up to the 
crown. HEars black with the inner margin of the counch white. Underfur ashy; individ- 
ual hairs with narrow black tips. Fur short (about 32 mm. on the back). Hands, feet 
and distal half of the tail black. Basal part of the tail of the same colour as the back. 

The skull resembles that of Paradoxurus hermaphroditus PALL., but is larger 
and more robust. 'The bulle are very high and slightly rounded off anteriorly. The last 
molar is rather small, much smaller than in true P. hermaphroditus PALL. or P. herma- 
phroditus ravus MILLER. 


Skull measurements of type: 


(CECETARSJIE Eee Ae SN EEE AR [An [I LL: JD 1 1'a a a 1 () Må I JAA ac dan 
Condylobasal length > «.- ae « s « cs4t 117,6 » (114,1 
Basilan lengti «sj: - «Jc säs sc sc sä s11250 

Zygomatic width tä. = => på ss mt 2,5 ra (GT 

INVIGT TON LraIn CASO: "5 > je hä > a. ke : 138:0 (36,0 » 
ieastrinterorbital width... .x dl + «os ofr 20.5 (19,5 

Past postorbital width «" . sf. + «so. « « 12,1 > (121 » 
Kength/ofnasals Mmöstially ss «|. d s sto « « » "19.8 > (210 SE 
Breadth of nasals anteriorly . . . . .. . +. 11,0 (11,0 
Palatal length . s-. JAKE . ta AsE ssk 50,0 » (50,1 

Fen gth Okt b ill ARE fal: ls door es 20 28:00 5 (17 

Upper toothrow i((c-=m”) JH4Gl ud a Halden vn 

Lower toothrow. (C-—Mg)=:/s] (ej fler. fr 48,0 


Mungos urva. Hopes. 


J Hat Sanuk, Siamese Malaya, ?!/, 1915. — Nose to vent = 540 mm.; tail = 325 mm, — SY Hat 
Sanuk ?!/2 1915. — Nose to vent = 530 mm.; tail = 308 mm. — 92 Hat Sanuk 3!/; 1915. — Nose to vent 
=520 mm, — 2 Hat Sanuk 17/2 1915. — Nose to vent = 515 mm. — 92 Hat Sanuk ??/2 1915. — Nose 


to vent = 510 mm. 


The Crab-eating Mungoose was exceedingly common in the forests on the boundary 
between Siam and Tenasserim. It seems to be somewhat aquatic and all the specimens 
obtained were shot at the numerous small »nongs » which were found in that region. They 
were generally seen in pairs coming down to feed or to drink and were very quick and agile 
in their behavior. The drawing in BLANDFORD's Mammalia of British India, Ceylon and 
Burma is quite excellent and shows exactly the behavior and position of this species 
when coming down to drink. 

The whole series is very uniform as to the general colouration. In old specimens 
with much worn teeth the orbits are quite closed. 


1! Measurements in brackets are those of a typical male specimen of P. hermaphroditus PALL. of about 
the same age. Collected at Hue Sai, Siamese Malaya, !"/i 1915. 
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In the parts of Northern Siam visited by the Expedition the Crab-eating Mun- 
goose was never met with, though it probably occurs. Outside Siamese territory it has 
been recorded from the South-eastern Himalayas, Assam, Burma and China but has 
not been obtained in the southern parts of the Malay Peninsula, nor did ROBINSON & 
Kross meet with it during their recent trip to the Siamese Province of Bandon. 


Skull measurements Q Q 2 Q St 
| 
IGireatest lengthg - tölere deres 98,0 mm. | 101,6 mm. 101,0 mm. 97,0. Mmm. la mm: 
| Basicranial Jength ata ES OIL ORE 92,3 >» 91,6, >» 901 2 — oo» 
I Condylobasal length stor st. sr SSE 755 97,0 » 95,2 >» — 
| Zygomatie width . ..... SoL BAL FSA 53,5 oo» 534,3 oo» 54,3 oo» = 
| Width of brain case . . . .. ov. 34,9 » | 385,6 >» SSA AA — I 508 
| Length of nasals mesially -. . . . . INSE | 18,8 >» = — | 200. » | 
| Greatest breadth of nasals . . . . . SS 10,0 >» 10,2 » TO: I 105 a I 
| Least interorbital width . . . . . . 20,5 > » 18551 D» | 19,2 >» 20,0 » | 18,7 » | 
| Length of palate from henselion . . 61,2 >» | 532,3 » | le » | 851,5 > | 158 
I Least postorbital widtBi sel dos SKSl 132 16,0 >» 1750! "5 | 16,57" "8 | 15,5 oo» 
Breadth of palate betwen sectorials | 15,0 >» 15,5 > MINA 15 ANT 158 


Felis tigris. &LINN. 


The Tiger is generally distributed throughout the whole of Siam though nowhere 
very abundant. It occurs, however, as well in the mountainous regions of the North 
as in the southern districts. 

At the neighbourhood of Pa Hing, a small village some distance south-east of Chieng 
Mai, the tigers were fairly abundant at the time of my visit and numbers of fresh tracks 
were seen at several occasions. 

In the Siamese Malaya I only observed their tracks a few times among the moun- 
tains on the boundary to Tenasserim as for instance at the neighbourhood of Hat Sanuk. 

North of the town of Nakorn Lampang a man-eating tiger had done a lot of damage 
until it was shot by one of the natives. It turned out to be a very old male which had 
its teeth almost worn off. 


Felis pardus variegata. WaAGN. 


2 Koh Lak, Siamese Malaya, !9/;2 1914. — Nose to vent = 995 mm.; :ail = 595 mm.; ear = 80 
mm. — J Hat Sanuk, near the boundary between Siam and Tenasserim, 39/1 1915. — Nose to vent = 1270 
mm. — LP Hat Sanuk ??/, 1915. — Nose to vent = 1000 mm.; tail = 635 mm. 


Leopards were apparently not very common in the parts of Northern Siam visited 
during my last journey and their tracks were only observed at a few occasions. In the 
Siamese Malaya, however, and especially along the Tenasserim border these beasts were 
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quite common and three specimens were trapped in rather a short time near my camp- 
ing place. Their fresh tracks were observed several times during my excursions in the 
neighbouring jungles. 

The female specimen obtained at Hat Sanuk was very old and had its teeth much 
worn. It contained two young foetuses, in which, though quite small, the black spots 
were already very well-marked indeed. 

The male specimen was rather large and very fierce. It had probably been caught 
early in the morning and when I came out to have a look at the traps it at once attacked 
me. Fortunately enough the trap was very heavy and the leopard could not move quick 
enough to get at me. It had moved the trap a short distance into a dense place from 
which it suddenly jumped at me growling furiously. It was, however, instantly killed 
with a shot of my shot gun. 


Skull measurements 5 2 Q 
I 1 | | 
| Greatest löngtlmn tidens o 9 os aa 212,0 mm. | 174,5 mm. | 168,0 mm. | 
| Basieranial length . « ss so > 175:0, . » 148,5 » 144,5 » 
Condylobasal length . . ss so + oc «1 187,0 > | I6P,0 156,0 
|läygomeatierwidti'.. FINER I. I .NIEIL: |2132,0 112,0 » 109,5 
'Wadth of brainmfteasoeZs'. .« » «sc « . | 12,8 63,8 65,6 » 
Length of nasals mesially . . . . .' 50,0 > 43,0 >» 40,5 
Breadth of nasals anteriorly . . « «| 33,1 29,0 > 27,0 
Least interorbital breadth . . . . .| 39,1 >» 29,8 >» 30,0 
| Least postorbital breadth -. . . . . 43,0 40,0 > 42,0 
iPalatalllengthiy «me oci fö succe ss: 85,5 oo» 75,2 69,0 
| Breadth of palate betw. last molars 62,0 FR) FR 
Kengthroftpulle 4 a . = SOS ER NNE 33,5 oo» 31,0 
| Length of upper sectorial . . . . . | 24,5 oo» 22,0 22,0 
| Maxillary tTOOIFOWI IA SJ LV A00 AE. TOS 56,0 » 55,5 


Felis nebulosa. ORIFFITH. 


The Clouded Leopard inhabits the mountain forests of Northern Siam though it 
does not seem to be very common and very little is known about it. 

The dense jungles at Pa Hing and Pak Koh, both small villages south-east of Chieng 
Mai, seemed to be favourable resorts for all kinds of big cats and during my stay there 
a fine male specimen was trapped. 

At Pak Koh I had some small traps put out in the jungles in order to catch some 
Civets and once a Clouded Leopard had been in the trap which was baited with a bullock 
head. However, it got away having taken the whole trap and the anchor up in a neigh- 
bouring tree where the trap was found twisted among the branches. 
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Felis temminckii. Vic. & HORSE. 


The Golden Bay Tiger Cat is apparently rather rare in Siam. A fine male specimen 
was, however, caught in a trap near Pa Hing on the 15th of March 1914. The trap was 
put out in an evergreen jungle in order to catch a tiger and the bait consisted of a bullock- 
head. 

According to the natives this species is very fierce and it will even attack a tiger 
if they happen to meet at the same kill. In Siamese it is called »sua fai». 

My specimen, which is an adult male, measures from the tip of the nose along curve 
of back to the root of the tail 8330 mm.; tail = 420 mm. 

Skull measurements: 

Greatest length = 144,9; basicranial length = 120,5; condylobasal length = 129,9; 
width of brain case = 55,8; length of nasals mesially = 30,0; breadth of nasals anteriorly 
= 18,8; Least interorbital breadth = 23,2; least postorbital breadth = 30,1; length of 
bulle = 30,5; maxillary toothrow = 42,0; length of upper sectorial = 16,1 mm. 


Petaurista lylei. BonH. 
Proc. Zoolb Soc: 1900. p. 192: 


3 Pak Koh, Northern Siam, ?9/3 1914. — 2 Pak Koh, Northern Siam, !5/3 1914. — Nose to vent = 
495 mm.; tail = 605 mm.; ear = 55 mm. — 2 Koon Tan, Northern Siam, ”?/5 1914. 

During my journey in Northern Siam I was fortunate enough to get three speci- 
mens of this large and beautiful Flying Squirrel. They are apparently never on the move 
during daytime but appear just at dusk. They are then rather easy to get, especially 
during moonlight nights, because of their habit always to keep to certain trees which 
are rich in eatable fruits. It was very interesting to look at them when they were moving 
from tree to tree. "They then always climbed up to the top of some high tree from which 
they suddenly »flew» away to another tree using their large parachute, which they kept 
quite steady. As a rule they could »fly» for about 50 metres but they were of course 
always sinking down considerably. 

The two specimens obtained at Pak Koh fairly well agree with the description given 
by BoNHOTE for the type. Some slight differences are, however, to be noticed. The 
drawing of Petaurista lylei in the Proceedings of the Zoological Society 1900 does not 
seem to be quite correct, at least the specimens in my collection do not agree very well 
with it. In my specimens the upper parts of the body are not of such a whitish grey 
colour as is shown on the plate, nor are the white spots on the sides of the head very 
well-marked. 

Another specimen obtained a few miles further north and at an higher altitude some- 
what differs from the other two specimens. In this specimen the underparts of the body 
and the parachute are decidedly more rufous, except the middle of the abdomen which 
is almost white. The area surrounding the forelegs is pure black almost forming a large 
triangular spot. The edge of the parachute is not black for its whole length, the black 
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area being only confined to an area at the feet. Round the ear-opening there is a dis- 
tinet circle formed by salmon coloured hairs, each hair being black at the base. Behind 
the ear there is a very distinct black patch. 

In my specimens the tail is about 10 cm. longer than the length of the body from 
the tip of the nose to the vent, why BONHOTE's statement that the tail is only slightly 
longer does not seem to be correct. 

The females seems to be larger than the males. The skulls of the females are charac- 
terized from those of the males by their long and pointed rostrum. Only in one of my 
specimens (9) do the nasals extend backwards beyond the premaxillare, in the other 
two specimens the premaxillare extends a short distance behind the posterior extremity 
of the nasals. On the frontals there is a large groove between the orbits and that groove 
is very well-marked indeed in the male specimen in my collection. 


Skull measurements 5 Q Q 
I'Gresatestlengtht > fl. 3 so. ACE: 72,4 mm. 78,3 mm. 80,0 mm. 
Condylus to gnathion” . . .. e. 70:0- 03 140 9 76,2 
Basicramal length C.Th oc. st. Mtb. | 608,1 i -— 
Zygomatkne width (080 5. der: 50.2 03 490 >» 51,0 
Least interorbital width . ... :.. 18,0 16,1 19,3 
Least pöstorbital width . -. :H.j 18,3 ls | 108 ob 
Widthiof brain caspld > . -. Höl.| 32,0 SPAN 32,3 
Length of nasals mesially . . . - .| 21,2 >» 25,2 3 24,1 
Breadth of nasals anteriorly . . . .- 13,1 14,6 > 13,8 
Breadth of nasals posteriorly . . . - 7,6 8,0 8,5 
DMidstenmra, «se Miri. JL. FVISHURJ OD 15,0 17,0 » 16,0 


Distance from lachrymal mnotch to 
HINKOfEnasalar ss äre sr sie jar20I0, I 27,6 » 28,2 
Maxillary, foothromw. .. 3 « .stlia sr TS 18,0 » 18,8 > 


Ratufa pheopepla marana. THos. & WROUGHT. 
Journ. Bombay Nat. Hist. Soc. vol. 24 N:o 2. 1916 p. 22 


2 Koon Tan, Northern Siam, 29/5 1914. — Nose to vent = 395 mm.; tail — 545 mm.; ear = 33 mm. 
— 2 Koon Tan 5l5 TO Vv 20 Nosb to vent — 400 mm.; tail = 545 mm. — SYS Koon Tan !!/; 1914. — 
Nose to vent = 405 mm.; tail = 439 mm. — 2 Koon Tan ?/& 1914. — Nose to vent = 385 mm.; tail — 
5320 mm. — 8 Pak Koh, Northern Siam, !9/; 1914. — Nose to vent = 360 mm.; tail = 515 mm. 


The whole series of this fine Squirrel is very uniform and in all specimens, except 
that one shot at Pak Koh, the colour of the upper parts of the body is pure brownish 
black. In the Pak Koh specimen the procedure by THoMaAs called »bleaching» is very 
evident the general colouration of this specimen being nearest »verona brown» of RIDGE- 
WAY. 

This species, which generally goes about single, is found in bamboo- re as well 
as in the evergreen forests, and seems entirely to be found in hilly country. It is not 
very shy and rather easy to obtain. 
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The type of this species originally was described from Burma but it also 
occurs in Northern Siam. It is very similar to Ratufa melanopepla peninsuloe, MILLER, 
from the southern parts of the Malay Peninsula, but may always be distinguished 
by its larger size. In Northern Siam another member of the Group the Ratufa gigantea 
Mc CLELL. is also said to occur (vide WROoUGHTON, Journ. Bombay Nat. Hist. Soc., vol. 
19, 1910 p. 890). This latter form is characterized by its large size and by having tufted 
ears. During my journey I, however, never met with this form, which therefore seems 
to be very rare: 


Skull measurements Q Q 2 2 Q 


| | 

Greatest length. sINEECRIKEG Of 50: 6 iskname: 76,8 mm. 75,0 mm. 74,0 mm. | 74,0 mm. 
Condylus to gnathion om. ss ss. | 10,5 > FNS — 67,1 >» 68,0 » 
Basicranial Jengbtll st oc «sal 662 — — 62:67 63,0 > 
ZygOomatic Width este le sie 48:00 47,6 » 46,0 » 45,5 oo» 44,0 >» 
Width of bram CcCafö . . . cc ske. I CS2;50E 32,6 >» 32,5 » DAD 32,0 » 
Least interorbital breadth . . . . . 31,0 >» 32,0 31,2 oo» 29,50149 | 29,0 >» 
Least postorbital breadth . . . . . 24,0 25,0 oo» 254011» 205,0 om 24,3 
Mastord width 6 ce ee RA S20 5 TEN J3,01 7 32,0 » Slsemmostt | 32:00 
Length of nasals mesially . . . . . 24,0 >» 20,5 23,2 22,0 >» 23,0 > 
Breadth of nasals anteriorly . . . . 13:01 13,4 >» 13,1 >» 13,2 oo» 12,8 
Breadth of nasals posteriorly . . - - 8:5 10,3 » MADE 42 192 5 
Diastemaå. = a fe frEst le Fö SSE LL DSON TG 15,0 » 15,2 oo» 15:51 15,0 » 
Palatal length from henselion . . . 28,0 > PN RS 27,0  » 27,0 2» 24510 
Length of upper molar series . . . . 15,3 >» 1455 15,2 oo» 155080 USSR 


Still another form has recently been obtained in South-eastern Siam by Mr. C. 
BODEN Kross and described by him under the name of Ratufa melanopepla leucogenys. 
(Proc. Zool. Soc. London 1916 p. 43.) This race is said to be nearest to that one of the 
Malay Peninsula viz. Ratufa melanopepla peninsule, MILLER, but may be distinguished 
by its pale yellow colouration and by having a large yellow patch on the hindfoot. The 
yellow of the fore limb is greater in extent and reaches to the base of the toes. As sug- 
gested by BopDEN Kross (tom. cit. p. 43) the specimen obtained by me at Sakerat 1912 
and recorded under the name of Ratufa melanopepla, MILLER (Arkiv för Zoologi, Band 8. 
N:o 23. p. 15. 1914) belongs to this form and possesses all the characteristics pointed 
out by KLoss. 


Sciurus castaneoventris gordoni. ANDERS. 


3 Doi Par Sakeng, Northwestern Siam, !!/7 1914. — Nose to vent = 215 mm.; tail = 195 mm.; hindfoot 


= 50,3 mm. — SL Doi Par Sakeng ??/6 1914. — Nose to vent = 217 mm.; tail = 215 mm.; hindfoot = 
51 mm. — SL Doi Par Sakeng !5/> 1914. — Hindfoot = 51 mm. — 8 Ban Meh Na, Northwestern Siam, ”"/e 
1914. — Nose to vent = 200 mm.; tail = 200 mm.; hindfoot = 51 mm. — Y$2 Ban Meh Na ?!/6 1914. 
Nose to vent = 195 mm.; tail = 210 mm.; hindfoot = 50,5 mm. 


The whole series is very uniform as to the colouration. In the specimens collected 
in June the underparts of the body are darker and almost chestnut, while in the specimens 
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obtained in July the lower surface is cinnamon rufous. 'The median grizzled line is, how- 
ever, fairly well-marked in all my specimens. 

This species seems entirely to be confined to the mountain forests and was by no 
means common in the parts of the country visited by the Expedition. It has, however, 
been recorded a few times from Northern Siam before viz. from the Doi Sutep near Chieng 
Mai (BoNHOTE Proc. Zool. Soc. 1902 vol. I p. 39). 


Skull measurements SS 2 2 2 Q 
Greatest length  . . «.« . - set ärr a Ok SIN 53,2 mm. 52,3 mm. | 52,5 mm. — 
| Condylus to gnathion =. - «- - : »| 471 — 46,9 > 48,5 5 
IBasicranial INET at = 43,9 44.2 
IPiygomabtie width - . - s ss 3 sl. 205 KH I IM2. > SÖS SI, >» — 
EWidbh of brain case” I . « ac. . . «| 23,3 [ED 23,6 235 
| Least interorbital width . . . . . . 17,5 > N-T8i1 1725 18,1 
| Breadth between meatus auditiva . 213 >» 22,5 20,8 21,6 
Length of nasals mesially . . . . .| 15,0 > | 16,5 15,1 15,7 
Breadth of nasals anteriorly . . - . 6,8 14 16:2 6,9 6,8 — 
Breadth of nasals posteriorly . . - « 3,6 land GU 3,3 - 
I Diästema . . . . . SRS SSSK 10,5 Le 10,2 120 11,1 mm. 
Length of palate from henselion . -. | 2035 12256 21,3 21,5 22.2 
Maxillary toothrow =. . . ..... 102 10,0 10,3 >» 9,6 10,5 


Sciurus caniceps. BLYTH. 

Js Pak Koh, Northern Siam, 1/3 1914. — Tail = 235 mm; hindfoot. = 53 mm. — SF Pak Koh ?/g 
1914. — Tail = 280 mm.; — JF Ban Kon, Northern Siam, !!/10 1914. — Nose to vent = 210 mm.; tail = 
230 mm. 

All the specimens obtained are in their bright pelage, even that one shot in October. 
In the Annals and Magazine of Natural History ser. 7. Vol. 7. 1901 p. 271. BoNHOTE states 
that the dull pelage is worn from March to November. This statement seems, however, 
to be misleading while the specimen shot on the llth of October is in its bright pelage. 


Skull measurements 


Greatest lengblt, basfretnr NN S 56,8 mm. 58,0 mm. 54,1 mm. 
Condylus;to. gnathiom: ... «-'f.a-. «| 1,6, 2 50,0 49,0 
Basieranial length ss os . cc « « «4 A8;3 = 45,2 
Zygomatie widtll ff. os « «cv « & | SIT 33,0 31,9 
Greatest width of brain case . . . «| 24,2 25,0 24,3 
Length of nasals mesially . . . . -' 16,8 17,5 16,1 
Breadth of nasals anteriorly . . - . 6,7 6,7 7,2 
Breadth of nasals posteriorly . . « . AT SPERG SOV 4,8 
Least interorbital breadih . . ... 18,6 >» 19,9 18,6 
Least postorbital breadth ..... 18,3 20,0 18,2 
TIRStemmA Ch, mrs ce lg Ge sämsta 12,9 12:20 
Length of palate to henselion . .. | 24,1 24,0 23,0 
Maxillary toothrow -. :.. .s.. 10,8 10,7 10,5 
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Sciurus helgei sp. n. 
Plate VI. Fig. 3—4. 


3s Koh Lak, Siamese Malaya, ??/,1 1914. — Head and body = 190 mm.; tail = 228 mm.; hindfoot — 
42 mm. — JF Koh Lak ?9/,, 1914. — Head and body = 185 mm.; tail —= 219 mm.; hindfoot = 42 mm. 


This fine species is nearest related to Sciurus caniceps concolor BLYTH. from which 
it may, however, be easily distinguished by its much smaller size and somewhat differing 
colour. 

Both my specimens were shot on a peninsula a few miles south of Koh Lak, a small 
town situated at about Lat. N. 11” 45". The whole peninsula was covered with a very 
dense vegetation making progress very difficult, and the bare rock was only visible at a 
few places where some limestone mountains raised their ragged peaks against the sky. 
The vegetation chiefly consisted of a cacté which was found in dense masses along the 
shores making the landing rather troublesome. Towards the mainland a large area of 
land was occupied by an impenetrable mangrove swamp and the whole peninsula had 
years ago probably been an island. A form of a squirrel had then bye and bye been de- 
veloped. The discovery of this small squirrel is one of the most noteworthy facts met 
with by the Expedition. Unfortunately only two specimens were collected but the 
squirrel seemed to be very common and numbers were met with. 

Colour: General colouration above grizzled black and »chamois» (DAUTHENAY, Rep. 
de Couleurs. plate 325). Individual hairs on the back black at the base and at the tip 
and with one or two bands of chamois. Head, crown, hands and feet slaty grey, almost 
all the hairs with white tips producing a grizzled appearance; legs slaty grey faintly washed 
with chamois; nose and muzzle white; whiskers black; underparts slaty grey; tail of about 
the same colour as the back, though perhaps a trifle more yellowish, each hair having 
4 black annulations and a narrow black tip which gives the tail a banded appearance; 
tip of tail pure black. 

Skull: The skull may be distinguished from that one of Sciurus caniceps concolor 
BLYTH. by its smaller size and shorter rostrum. The incisive foramina are shorter and 
narrowing off anteriorly. The nasals are very short but the breadth anteriorly and pos- 
teriorly does not differ considerably from that of S. c. concolor. 

Type: Adult male collected on the 29th of November 1914 at the neighbourhood 
of Koh Lak. 

Kxternal measurements of type: 

Head and body = 185; tail = 219; hind foot (measured in skin) = 42 mm. 

Another male specimen obtained on the same date and at the same locality measures 
as follows: head and body = 190; tail = 228; hindfoot = 42 mm. 

Skull measurements of type (measurements in parenthesis are those of the other 
male): | 

Greatest length = 50,0 (51,0); length from condylus to gnathion = 45,4 (46,1); 
basicranial length = 42,1 (43,0); zygomatic width = 28,0 (28,5); width of brain 
case above roots of zygomata = 23,1 (22,8); length of nasals mesially = 14,0 (14,2); 


fö 
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breadth of nasals anteriorly = 6,5 (6,3); breadth of nasals posteriorly = 4,0 (3,3); breadth 
between meatus auditiva = 20,6 (21,0); least interorbital breadth = 16,0 (16,3); least 
postorbital breadth = 18,2 (17,8); diastema = 10,8 (10,6); length of palate from hen- 
selion = 21,5 (21,6); maxillary toothrow = 10,2 (10,3) mm. 

I have had the pleasure of naming this fine and characteristic squirrel after the R. 
Siamese Consul in Stockholm, Mr. HELGE AX:SON JOHNSON, who has shown such a great 
interest about the scientific exploration of Siam. 


Sciurus epomophorus davisoni. Bonu. 
Ann; Mag: NatsrElistsosers 73 Vol 79 19015p.0273: 


2 Koh Lak ?9/,: 1914. — Nose to vent = 202 mm.; tail = 229 mm. — Hindfoot (measured in skin) 
= 49 mm. 


This species was fairly common at the neighbourhood of Koh Lak in the Siamese 
Malaya, but it was never met with among the mountains on the boundary to Tenas- 
serim. It seems to be exclusively confined to the low-lying country and was most com- 
mon in kampong land and especially near towns and villages. 

The specimen obtained has two rufous buff spots on the lower surface of the body 
opposite the thighs. The yellowish spot on the sides of the neck, which is a point of cha- 
racteristic to this species, is, however, ill-defined and not very obvious. 

An allied form has been described by ROBINSON & WROUGHTON under the name 
of Sciurus epomophorus milleri based on specimens from Trang in the Siamese Malay 
States. In this form the flank- and neck patches are distincetly marked, though they 
are paler than in typical Sciurus epomophorus. 

Sciurus epomophorus davisonti which inhabits Burma to the south of Tenasserim 
is very similar to typical Sciurus epomophorus BonNH., but it may always be distinguished 
from that species, because the rufous patch on the neck is replaced by a similar patch 
of a yellowish tinge; the lateral lines are almost invisible and generally replaced by two 
pale rufous spots on the under parts of the body just opposite the thighs. In some spe- 
cimens, however, there is a trace of rufous at the base of the tail too. 

Skull measurements: 

Greatest length: 355,1; condylus to gnathion: 49,1; basicranial length: 46,2; zy- 
gomatic width: 31,3; width of brain case at the root of zygomata: 23,7; length of nasals 
mesially: 16,2; breadth of nasals anteriorly: 6,9; breadth of nasals posteriorly: 4,0; 
length between meatus auditiva: 22,1; least interorbital width: 18,7; least postorbital 
width: 18,2; width between tips of postorbital processus: 27,5; diastema: 11,0; length of 
upper molar series: 10,8; length of palate to henselion: 22,4 mm. 


Sciurus atrodorsalis. GRAY. 
Z Koh Lak !!/;2 1914. — 92 Koh Lak ?/;2 1914. — 92 Koh Lak ?5/11 1914. — 2 Koh Lak !?9/; 1915. 
— J Hue Sai /,; 1915. 
This species was very common at the neighbourhood of Koh Lak in the Siamese 
Malaya, where it mostly occurred outside the villages. Only one specimen was obtained 
among the mountains on the border to Tenasserim. 
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Like other Oriental Squirrels this species seems to be very variable, especially as 
concerns the colour of the underparts of the body. The rufous colour generally seems 
to mingle into orange. In the female shot at Koh Lak on the 26th of November the un- 
derparts are almost chestnut and of about the same colour as the lower surface in Sciurus 
castaneoventris gordom ANDERS. The black dorsal area is only faintly visible, most clearly 
in the specimen from Hue Sai. 

A near ally to Sciurus atrodorsalis 18 Sciurus rubeculus described by MILLER on 
specimens from Trang in Peninsular Siam. According to MILLER his Sciurus rubeculus 
is clearly distinguished from true S. atrodorsalis by its greater size. The frontals are 
also nearly flat and not concave as in S. atrodorsalis. 

MILLER (Smithsonian Misc. Coll. vol. 45. 1903 p. 22) gives the median length of 
the nasals in an adult female of S. atrodorsalis from Kokareet in Tenasserim to 14,6 mm. 
None of my specimens have the nasals longer than 14,; mm. and that is a male. Another 
old male in my collection has the nasals only measuring 12,9 mm. 

ROBINSON & Kross have recently described (Ann. Mag. Nat. Hist. ser. 8 vol. 13. 
1914 p. 224) a species from the mountain regions of the southern two-thirds of the Malay 
Peninsula under the name of Sciurus erythreuws youngi. This species is said to be closely 
allied to Sciurus rubeculus MILLER though »somewhat smaller and duller in colour, the 
head and tail lacking the golden-orange suffusion so conspicuous in that race». 


Measurements (of | Su Q 2 3 
| 
| Nose CO: VONL Je Hel ia Bedste : « « «| 205 mm. | 165 mim. | 207 mm. | 190 Fitm. F| 230: 
| Tail. «+ ES ROT rd saa 180 205 152 » 195 183 
Skull: fgreatest/lengeh «Ak M.G 49,7 » — — 50,4 B2NLALER 
| condylus to gnathion . . . ., 44,6 == 45,5 47,1 
Zzygomatie width. , Ac: sic kil 2165 29,5. oo» 28,0, >» 20:21» 30,2 
interorbital width . «= - - « «|, 1652 of? 18,0 16,1 l50 18,8 
postorbital width . . ... 5 = — Ng 18,0 18,5 > 
width of brain case . . . . . 22,5 oo» = 22.1 22 23,6 
length of nasals mesially . . 14,5 >» 14,1 13,0 KS 12,9 
breadth of nasals”anteriorly . GM» 6,0 5 6:22 6,5 | HAD 
breadth of nasals posteriorly . 3,0 255 3,0 3,0 3,0 
(las tom äns mens EL SKER-RENE 10,0 10,4 10,0 > 10,0 11,0 > 
palate to henselion . . . . .- 20,2 = 20,1 20,3 > 21,0 
length of incisive foramina . 3,0 3,0 2500 3,7 2,9 
length of upper molar series . 10,0 10,1 » 9,0 10,1 » 9,9 


Sciurus ferrugineus cinnamomeus. TEMM. 


3 Pak Koh, Northern Siam, "5/3 1914. — Hindfoot = 53 mm. — $ Pak Koh H/: 1914. — Tail = 
250 mm.; hindfoot = 53 mm. 

When working out the Squirrels belonging to the difficult finlaysoni-Group I have 
come to the conclusion that the Burmese Sciurus ferrugineus Cuv. and the Siamese Sci- 
urus cinnamomeus TEMM. are not worthy of being given a specific name, but are only to ' 
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be considered as a subspecies of Sciurus ferrugineus. These two forms are merely diffe- 
rentiated from each other, the Siamese form having the feet golden red while in the Bur- 
mese form the feet are always black. Mr. C. BopDEN KLoss comes to the same conclusions 
in his tentative notes on the Sciurus finlaysoni Group (Journal Nat. Hist. of Siam vol. I. 
No. 4. 1915 p. 225—228). 

Sciurus ferrugineus cinnamomeus seems to be fairly common in the dry forests of 
Northern Siam. Both my specimens show a slight tendency of developing a whitish 
tail-tip. No white specimens were obtained or observed during the whole journey. 

Skull measurements of a male specimen: 

Greatest length = 355,7; condylus to gnathion = 31,2; basicranial length = 48,s; 
zygomatic width = 31,9; width of brain case = 23,2; least interorbital width = 19,4; 
breadth between meatus auditiva = 22,3; length of nasals mesially = 16,6; greatest 
breadth of nasals = 7,3; diastema = 12,0; length of palate to henselion = 22,6; length 
of upper molar series = 10,8 mm. 


Sciurus bocourti gruti subsp. n. 


3 Koon Tan, Northern Siam, !”/s 1914. — Nose to vent = 230 mm.: tail = 219 mm.; hindfoot = 52 mm. 
— J Koon Tan ?/; 1914. — Nose to vent = 217 mm.; tail = 155 mm.; hindfoot = 32 mm. — L Koon 
Tan !9/9 1914. — Nose to vent = 220 mm.; tail = 218 mm.; hindfoot = 52 mm. — 2 Bang Hue Pong, 
Northern Siam, ”7/> 1914. — Nose to vent = 218 mm.; tail = 219 mm.; hindfoot = 52 mm. — 9: Bang Hue 
Pong 21/5 1914. — Nose to vent = 280 mm. tail = 225 mm.: hindfoot = 52 mm. — SL Bang Hue Pong 
3/5 1914. — Nose to vent = 214 mm.: tail = 229 mm.; hindfoot = 52 mm. — 2 Bang Hue Pong /s 1914. — 
Nose to vent = 212 mm.: tail — 244 mm.: hindfoot = 52 mm. 


A member of the Sciurus finlaysonmi Group and the largest of the hithertho known 
forms, 

This new race which apparently is a mountain-form, being found only among the 
Koon Tan mountains in Northern Siam, comes nearest to Sciurus bocourti lylet WROUGHT. 
though it is still larger, with a hindfoot measuring 52 mm. against 49 mm. in that spe- 
cies. The general colouration is also different though like the other members of the same 
Group of Squirrels. In Sciurus bocourti lylei there is according to WROUGHTON »a com- 
plete abscense of either red or brown in the coat above». 

Of the specimens examined six are fairly similar as to the colouration of the pelage. 
They are all characterized by having the face, crown and a broad longitudinal line on 
the hindneck of a colour nearest to »Sanfords brown» (RIpoGwaAY plate IT). Hands and 
feet grizzled black and orange, the feet somewhat darker. Individual hairs on the back 
black with one pale yellowish-white ring varying in size. The base of the tail on the upper 
surface of the same colour as the back for about 50 mm., then whitish for about 35 mm. 
followed by a narrow blackish band; rest of tail bright maroon with the bases of the hairs 
black. Underparts rusty red. 

Type: Adult female, collected at Bang Hue Pong on the southern slopes of Loi 
Koon Tan, on the 8th of May 1914. 

Another specimen shot in September at Koon Tan has the underparts of the same 
rusty red colour. 'The back, however, is almost whitish except for an indication of a 
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blackish median line. Individual hairs with the basal part white and with a narrow black 
tip; underfur nearest »Sanfords brown» of RipoGwaYy. The rest of the pelage as in the 
other specimens. The tail is on the upper surface for its basal part (about 60 mm.) ex- 
actly of the same colour as the back though divided into two parts by a narrow black 
line; the rest is bright maroon. The hairs on the tip of the tail are black for their basal 
part. The hands and feet are black grizzled with brownish red and grey. 

It therefore seems to be evident that this species, as well as the other members of 
the same group, undergoes a seasonal variation. 

I have had the pleasure in naming this fine race of squirrel after Mr. W. L. GrRur, 
the Director of the Siam HFElectricity Company and one of the most active members of 
the Natural History Society of Siam. 


Skull measurements 2 type 2 Q 2 Q så 5 
Greatest length -. . - . . » « « s « » « « &» « » [04,5 MmM.| 54,0 mäam.| 54,5 mm.|.5£,0 mn 155,0 mm. 55,0 mm. 54,5 mm. 
Condylus' to gDAatilllöME so rs de Sekel Ess RAT DOSE = = = 150,1 49,3 >» — 
Basicraniallengbh Cs « fel ons be bee Red ENS NNE0S0 — — = 47,7 — — 
Aygo tiskwi dike SER OS 33,3 32,0 » |31,5 33,0 31,6 » 316 » 
Width. of bram, Cage ssu: te. STERN 238 23:2 22,6 2» 12050 24,0 24,3 123,8 » 
Widt between tips of postorbital processus . . . 29,0 > 29,2 29,1 27,5 » 130,0 28,0 » ; | 28,1 
Iöast interorbital widtlk arcus dies Bin JES ILOER 20,1 19:80, I 1953 20,4 19,5n &7 11952 
Breadth. between meatus auditiya «. . - . . '. . 122,5 23,0 2215 23,07 »0 HN 28,17 3 2253 22,0 » 
Length of: nasals.mesially” > cb. sc cc ss öst se ASH NLD:2 1653: » 11653 16,0 1557 > IN62 > IGN 
Breadth of nasals anteriorly UR 7,3 7,8 653 a 7,3 Hal 58 EN 
Length of diastema 11.0 10,8 > 1155, » | IRS 252 11,9 » jll,5 >» | 
Palate törhensoliön AN: 4-4 syr n erssd ss SNN2250 21,8 22,0 (22,0 » 122,7 2210 
Length of upper toothrow. . = si: cs sc « s k0;ST a 10,9 10,2 110,6 ) 10,1 10,3 » | 1051 


Menetes berdmorei consularis. THos. 


OLDFIELD THOMAS has recently (Journ. Bombay Natural History Society. Vol. 
23 No. 1 1914 p. 23—25) disgussed the different races of Menetes berdmorei. He also de- 
scribes several new subspecies and among them a form called M. berdmorei consularis 
THos., based on specimens from Nan in Northern Siam. This new race differs from the 
other known forms in the following particulars according to THoMmas. »There are no 
median dorsal stripes or upper dark lateral ones, the only dark streak being that between 
the light lateral streaks and even that is absent in January and February. Under surface 
vellowish white. » 

During my stay in Upper Siam I only collected two specimens (both females) of 
this squirrel, the one was shot at Chum Poo on the 3rd of May 1914 and the other at 
Koon Tan on the 7th of June 1914. Both these specimens agree fairly well with the 
description of Menetes berdmoreti consularis as given by THoMaAs. There is not the slightest 
sign of a dark median dorsal stripe, but the colour and the extent of the dark stripe be- 
tween the lighter lateral ones seems to be rather variable. In the Koon Tan specimen 
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it is very well-marked and about 8 mm. broad. In both my specimens the lower light 
lateral streak is quite indistinct and very obscurely indicated. Even the upper one is 
not very prominent and of a buffy colour in the Koon Tan specimen instead of yellowish 
white as in the other. 

The underparts are not yellowish white but greyish white with a faint yellowish 
tinge. Both my specimens are slightly larger, measuring from nose to vent 190 & 205 
mm. respectively against 179 mm. in the type. 

The skulls, however, are practically identical as seen by the following measurements 
(those in brackets are those of the type as recorded by THomas. The type was an im- 
mature female collected at Nan in Northern Siam). 


Ö' Koon Tan '/& 1914: 2 Chum Poo ?/s 1914. 
INOSGTtOL MON or hes sån Kö so og 190 mm NOS. CO, VOL, mc oe. sc ne sen 205 MME 
ATA 2 AE KARE 145 > TATL AS ad seven fel Marken. 00 rens OO 
HÄ ELLOO bod eka sar SRA ts är HE 40 >» FlInNGdioot s Ers ter. en LA 


Skull measurements. 


Greatest length =. . ... ss. > . . « 48,0 & 48,9 mm. (49,0 mm.) 
Condylus' to: gnatllöM. - sc. s sc cc. sc s 45,3 & 46,0 
BasiCrantalLOR EVR is ee SSR ENSE 43,0 & 41,5 
Zygomatie width: vs co as I 268 cs AS SR 2057 8 25,8 (25,5 mm.) 
NVACIbRR OR DraInLCasO i le ds sc a RR RS 20,0 & 20,0 
Length of nasals mesially . . . « . + = + » «+ 14,0 & 13,5 
Greatest. breadth of nåsals . . . . . . . . +» » 5,8 & 5,5 
Breadth between meatus auditiva . . . . . . . — & 19,9 
east unterorbital width. : > 3 = sc 5 «ss s cs 12,38 12,0 
Pias temat rie cc es 6 je fe se VS UI & 1250 
IRalatilartlodoth sgc sk a 4 ss ss «+ 22,0 & 23,0 (23,0 mm.) 
Upper molar series:; . . sjöcsg. ls a ie tsk 10,88 10:10 


Menetes berdmorei koratensis subsp. n. 


Two specimens of a squirrel belonging to the Menetes berdmoret Group and by me 
referred to typical Menetes berdmorei BLYTH. in my former paper about the Mammals of 
Siam (Arkiv för Zoologi, Band 8 No. 23 p. 15) most certainly belong to an hitherto 
undescribed race which I propose to name Menetes berdmorei koratensis. 

During my last Expedition to Siam I obtained some specimens from different lo- 
calities in Northern Siam and between these specimens and those obtained at the neigh- 
bourhood of Sakerat on the Korat plateau in Eastern Siam considerable differences are 
to be seen. In the Northern parts of the country the race described by THoMAS under 
the name of Menetes berdmorei consularis occurred. 

In his recently published review of the Menetes berdmorei Group (Journ. Bombay Nat. 
Hist. Soc. vol. 23. No. 1. 1914 p. 23—25) Mr. OLDFIELD THOMAS disgussed and described 
some new geographical races of this squirrel. None of the hitherto known forms exactly 
matches the specimens in my collection and I have therefore been compelled to describe 
this race under a new name. 
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The new race, which probably only inhabits the Eastern parts of Siam and the 
adjoining parts of Tonkin may chiefly be characterized by its small hindfoot and its 
short muzzle. The general colouration is also somewhat different, but as these squirrels 
like other Oriental squirrels have different seasonal pelages I don't think that the colou- 
ration of the fur is of any great value in the separation of geographical races. 

As compared with specimens of Menetes berdmorei consularis THos. the main point 
of difference lies in the colouration of the lower surface of the body. In the new form 
the underparts of the body are almost pure white on the anterior parts, then followed 
by an area where only a narrow part in the middle of the abdomen is white. The white 
colour is bordered on each side by a blackish line which reaches as far as to the lowest 
of the lateral stripes. The hindmost part of the abdomen is white slightly washed with 
ochraceous. There is no median dorsal black stripe. The light stripes on the sides of 
the body are very conspicuous and of a yellowish buff colour. Between these two light 
stripes the pelage is of exactly the same colour as on the upper parts of the body and not 
darker as in Menetes berdmorei consularis THOos. 

Type: Adult male collected at Sakerat in Eastern Siam on the 9th of January 
1912. Hindfoot (measured in skin) = 36 mm. 


Skull measurements.! 


Greatestylength a bodde « la se ses RR AO 
Basicranial leng tila. 4. gode REA 1 

Length from condylus to gnathion . - . «= = +» «= » + 2”, 4451 

ZY Om ati C wi dö Fe dne SS SSE SKE LD (24,4 mm.) 
Createst width of brain Case: = : : « ss sö so KIRSO IS AE (IROTSEEE EN 
Lengt of nasals. mesially «-. .- « « « c = «= BYLNOUA 20JUSN NON ENT 
Least interorbital wadthi.t ks « « « « » « es: « « « «ikINILSSKRAGUED ) 
Least. postorbital Width ..;. « = « « ss ss ES LLO ENSE (UR ) 
DIaStöM Ad. steken so oe se SN Reine rel ve SAS EET SNI (MN ) 
Palaute to henseliofn . . < s «se deg .e 6 elli ser st esse 22 AE DIR) 
Distance betweeen lacrymal notch to tip of nasals . .- 19,0 » (18,5 » ) 
Mazillary: toothröw. os - « ses SEE ERE (CORE 
Length of frontals mesially «ve src SSE OK (20,0 ) 
Length of bulleisrts Flera fATt LL favrättiyrnartt. (9,1 ) 
Breadth of bulle to meatus auditiva -. . .« . » « « « 550 (49 » ) 


South-eastern Siam is inhabited by still another form Menetes berdmorei mouhoti, 
GRAY, the hind-foot of which measures 41—45 mm. 


Tamiops macclellandi kongensis. BOnNH. 


s3 Pak Koh !3/5 1914. — Hindfoot (mearsured in skin) = 30 mm. — &$ Koon Tan, '/9 1914. — 
Nose to vent = 115 mm.; tail = 119 mm. — FI Koon Tan ?/;5 1914. — Nose to vent = 140 mm.; tail = 
139 mm.; hindfoot (measured in skin) = 31 mm. — 2 Koon Tan 13/5 1914. — Nose to vent = 110 mm.; 
tail = 129 mm.: hindfoot (measured in skin) = 31 mm. — SJ Chum Poo ?/; 1914. — Hindfoot (measured 
in skin) = 30 mm. — 82 Chum Poo ?/s 1914. — Hindfoot (measured in skin) = 30 mm. 


A fines series of this small squirrel was obtained at different localities and seasons 
during my travels in Northern Siam 1914. 


1 Measurements in brackets are those of an adult female obtained at the same locality as the type. 
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Two specimens shot in February have the outer light stripes very pale coloured 
being almost creamy white. The two dorsal light stripes are very dark. The specimens 
collected in May are very bright coloured and the outer stripes are quite broad and well- 
defined being buff, though not quite as dark as the two dorsal stripes which are almost 
rufous buff. The three dark stripes are nearly black some of the hairs having rufous tips 
only. These stripes are much more prominent in these specimens than in other speci- 
mens shot at the earlier months of the year, in which all the hairs have rufous tips. Speci- 
mens collected in September also differ in certain particulars. The outer light stripes 
are then of about the same colour as in the specimens obtained in May but on the lower 
back they are almost white, which colour merges into the creamy buff colour on the middle 
of the back. The dark stripes are also duller and the rufous tips to the hairs are very dis- 
tinet and washed with olive. The general colouration is more greyish and the under- 
parts paler. 


Skull measurements of 04 5 Q Q 5 
Greatest length . . . . . SE SEN 2 3455 TI. 31,0 mm. 34,5 mm. Es — 34,1 mm. 
Condylus to gnathion . « « .. «=. «2 31,2 =» 27,9 > 30,6 28,2 29,2 mm. 31,0 
Basicranial length . . .>. . SR eat e ABA 26,0 — 26,1 28,0 > fa 
Aygomatic width . . . .- .. . +». 20,5 18,2 21,1 19,1 — 19,6 
Width of brain case at the root of zygomata 17,0 15,0 16,6 15,7 = 16,2 
Width between tips of postorbitalprocessus 19,0 = 18,4 16,4 = 18,5 
"Least interorbital width . . . . .... 12,5 1153 12,5 11,5 = 12,7 
Least postorbital width . . .. . . . . 13,8 12,4 141 > 13,2 = 14,1 
Breadth between meatus auditiva . . . 15,6 14,0 NB: 14,3 » 14,9 
Length of nasals mesially . . - . . . « 9,5 7,2 9;2 8,3 8,6 9,5 
Breadth of nasals anteriorly . . . . . « 4,5 oo» 4,3 4,5 4,0.» 4,5 4,5 
Breadth of nasals posteriorly . . . - . 2,6 2,4 2,5 2,7 2,6 2,4 
IDR vt a 7,0 5,9 6,7 6,2 6,6 7,0 
Length of palate to henselion . . . . . Py As, 114 10 1250 12,3 12,3 13,8 
Length of upper molar series . . . . . 6;0; 13 5,7 (END 5,9 55 5,5 


Rattus pellax. MILLER. 
Proc. Biol. Soc. Wash. Vol. 13. 1900 p. 147. 


9 Hat Sanuk, Siamese Malya, ”!/2 1915. — Nose to vent = 170 mm.; tail = 187 mm.; hindfoot = 37 mm. 

2 Hat Sanuk ?9/; 1915. — Nose to vent = 156 mm.; tail = 157 mm.; hindfoot = 37 mm.; — 98 Hat Sanuk 

20/, 1915. — Nose to vent = 130 mm.; tail = 150 mm.; hindfoot = 36 mm.; — 2 Hat Sanuk 2!/> 1915. — 
Nose to vent = 160 mm.; tail = 170 mm.: hindfoot = 36 mm. b 


This species occurred together with Rattus surifer MILLER. in the evergreen jungles 
on the boundary to Tenasserim, though apparently not as common as that species. In 
all my specimens the nasals extend conspicuously behind the premaxillar branches as 
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stated by MILLER in the original description, but there is no white spot between the eyes 
except in one of the specimens, obtained on the 21st of January and even in this specimen 
it is ill-defined. 


Skull measurements Q Q Q 
l | 

Greatest length: mtolersledo.et oh bode dee | 40,2 mm. — 
ZYgOMACIG WIC VIEN or ker eliter ke Sj ST EE Kils 17,0 » = 
Length 'of incisive foramina . .« . . .« s «= » « 5,6 5,6 mm. |  d,;7 mm. | 
Length of palate from henselion -. . - . . .' 16,5 15,2 >» 15,2 ASL 
Breadth of palate between first molars ... 3,6 3,51 kh 3,0 IK LV 
| Length of diastema . . . . . Ino 10,0 9,6 9,6 
Length of nasals mesially . . . . . . . + . || 15,8 I. 14:4 | 15,5 oo» 
Breadth of nasals anteriorly . . . . . Da 6 4,0 4.0 | 4,0 
 Breadth of nasals posteriorly . - - +» = + ++ KRETA 1,6 
Least interorbital breadth =... . . . . . . 6,5 6,0 ha 
I Width of brain case . ...... oc. a för VS mes = == 
Length of maxillary toothrow . . . . .. .. 6,0 > 0,20 6,1 


Rattus surifer. MILLER. 


Proc. Biol. Soc. Washington. Vol. 13. 1900 p. 148. 


2 Hue Sai, Siamese Malaya, !5/; 1915. — Nose to vent = 175 mm.; tail = 165 mm.; hindfoot — 
38 mm. — SS Hui Sai !7/; 1915. -— Noseto vent = 190 mm.; tail = 178 mm.; hindfoot = 38 mm. — 3 Hue 
Sai 16/; 1915. — Nose to vent = 192 mm.; tail = 195 mm.; hindfoot = 37 mm. — P9 Hue Sai !82/, 1915. 
— Nose to vent = 185 mm.; tail = 150 mm.; hindfoot 38 mm. — 98 Hue Sai 1!7/; 1915. -—- Nose to vent = 
165 mm.; tail = 177 mm.; hindfoot = 38 mm. — SI Hue Sai !$/; 1915. — Nose to vent = 225 mm.; tail = 
190 mm.; hindfoot = 38 mm. — 9 Hue Sai !$/1 1915. — Nose to vent = 198 mm.; hindfoot = 37 mm. — 
2 Hue Sai !7/; 1915. — Nose to vent = 165 mm.; tail = 173 mm.; hindfoot = 37 mm. — JF Hue Sai !6/, 
1915. — Nose to vent = 220 mm.; tail = 225 mm.; hindfoot = 37 mm. — SJ Hue Sai !5/; 1915. — Nose-to 
vent = 190 mm.; tail = 188 mm.; hindfot = 36 mm. — J Hat Sanuk, Siamese Malaya, 9/2 1915. — Nose 
to vent = 190 mm.; tail = 195 mm.; hindfoot = 38 mm. — 99 Hat Sanuk ?6/; 1915. — Nose to vent = 
178 mm.; tail = 160 mm.; hindfoot = 37 mm. — 9 Hat Sanuk ?5/; 1915 (imm.) — Nose to vent = 135 mm.; 
tail = 163 mm.; hindfoot = 35 mm. — 9 Hat Sanuk 3!/; 1915 (imm.) — Nose to vent = 148 mm.: tail 
= 155 mm.; hindfoot = 36 mm. — SF Koon Tan, Northern Siam, ?/9 1914. — Nose to vent = 175 mm: 
tail = 150 mm.; hindfoot = 36 mm. 


This fine Rat was very common in the dense jungles on the boundary between Siam 
and Tenasserim and a large series was obtained. TIt is easily trapped and seems to live 
near rivers and creeks. The whole series is very uniform as to the colouration of the fur. 

The specimen obtained at Koon Tan in Northern Siam was shot in a dense evergreen 
forest among boulders of rocks. TIt is exactly similar to the other specimens from the 
Siamese Malaya, both as to size and colour. 

It adds a considerable distance to the distributional area of this species in a 
northern direction. 
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Skull measurements 3 SS SS Q Q Q 
| ; 
Greatest length . . . - - « Fi Se) v4051 mm. 46,0 mm. — 41,1 mm. 45,5 mm. 41,5 mm. 
Condylobasal length . . . «> -. st |, MT a 42,2 - bivsdsslanron vi 41,5 36,8 
Basicranial length =. . - -kö: ss «+ -- 40,0 = 34,4 oo» 139,0 34,3 
Viygomatie width . « « - - Bö =. ds 20,5 19,5 19,2 mma? ldal9:00: a 19,7 
INWaidthklof bram Case . . (bi « - os 17 I: 16;8 16,1 16,2  » 15,9 15,8 
Palatal length to henselion . . - - - > 1851 18,7 16,6 1751 17,8 16,3 
askan ff aRRT As GÅ HUretanrl äl 11,5 11,3 | 10,6 11,1 10,2 
Length of nasals mesially . «i - - « | IT,7 17,5 16,5 | 15,0 16,5 15,9 
| Breadth of nasals anteriorly =. . . . + 215 4,3 3,7 431 i» 4,2 SS 
Breadth of nasals posteriorly - . - + « 2,0 2:01. 2 2820: 1 2,0 1,5 2,0 
Least interorbital breadth =. . . . . . 6,4 6,9 6,2 >» 6,8 >» felt 5 
Length of foramina incisiva . . . . . . 1008 6,2 5,5 6,2 6,3 5,8 
Breadth of palate between m' —. - . « 3,6 3,8 >» 3,8 d,2 Sy 3,8 
Maxillary toothrowi: 4 od) did =. | 6,2 6,5 6,0 6,2 6,5 6,2 
Rattus sp. 
2 Hue Sai, Siamese Malaya, !7/, 1915. — Nose to vent = 108 mm.; tail = 105 mm. 


This specimen is too young to be properly identified but it certainly belongs to the 
Rattus surifer-Group. It does not, however, agree well with the two immature specimens 
of this rat which were obtained at Hat Sanuk a few miles north of Hue Sai. 

The dimensions of the skull are as follows: 

Greatest length = 32,0; condylus to gnathion = 28,0; length of palate from hen- 
selion = 12,5; breadth of palate between m! = 2,0; diastema = 7,2; least interorbital 
breadth = 3,7; length of foramina incisiva = 3,6; length of nasals mesially = 10,1; 
breadth of nasals anteriorly = 3,6; breadth of nasals posteriorly = 1,2; maxillary tooth- 
FOW = 5,0 mm; 


Rattus rattus rufescens. GRAY. 


2 Koon Tan, Northern Siam, !7/5 1914. — Nose to vent = 137 mm.; tail = 155 mm.; hindfoot = 
31 mm. — J Koon Tan 7/5 1914. — Nose to vent = 175 mm.; tail = 194 mm.; hindfoot = 32 mm. — 
2 Doi Par Sakeng, Northwestern Siam, 30/6 1914. — Nose to vent = 160 mm.; tail = 190 mm.; hindfoot 
= 32 mm. — 2 Doi Par Sakeng "3/7 1914. — Nose to vent = 177 mm.; tail = 200 mm.; hindfoot = 32 mm. 


The specimens obtained, which all were trapped in houses, are very similar as to 
the general colouration of the fur. 
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Skul! measurements 5 Q 
| | 
| 
Greatest léöngth . « cm: s; c -iis, BÖN AN = mm. 41,0 mm. 
ZY EO AtiCKWIO GR = 05 beer erik bra bs keno NeNe I el se 17,6 
| Width of brain Cage” . . ds c s bås 14,5 15,5 
| Least interorbital breadth . . . «+ ss «oc [NET 5,6 
| Length of nasals mesially . . . . - . - « se 1 LNLR5S 14,0 
| Breadth of nasals an teriorly. + cc höst ; 4,0 >» 38 
| Breadth of nasals posteriorly . . ss » - «+ 2 oo 1;7 
| Diaästemäk. cs te fe Sr rens) Os NE is SE 10,0 10,6 
| Length of palate from henselion =. . - - « + 758 19,0 
| Length of foramina incisiva . . . . . . . SE TAR 120903 
IPLengtn oföbulle co oobsks sd elsk. fe ss — 8,1 
| Maxillary toothrow . . . .......... (RE 7,0 


Rattus rattus jalorensis. BOonu. 
Fasciculi Malayensis Part I. 1903 p. 28. 


g Koon Tan, Northern Siam, !7/5 1914. — Nose to vent = 207 mm.; tail = 225 mm.; hindfoot = 
33 mm. — FJ Koon Tan ?/9 1914. — Nose to vent = 160 mm.; tail = 170 mm.; hindfoot; = 33 mm. — 
2 Doi Par Sakeng, Northwestern Siam, !9/6 1914. — Nose to vent = 170 mm.; tail = 190 mm.; hindfoot = 33 mm. 


All these three specimens are similar to a specimen of Rattus rattus jalorensis BONH. 
from Teluk Anson in the Malay Peninsula with the exception that the tail for its whole 
length is pale brown instead of blackish brown. The specimen obtained at Koon Tan 
on the l7th of May 1914 has the tail pale brown with the exception of the tip which is 
blackish brown. Apprarently a house rat and never trapped far from human habitations 


Skull measurements [of [04 2 
Greatest length . . » . . . « . RER Sr OWG mm; 38,1 mm. SA mm: 
Condylus to gnathion . . . - «- - SSE — » 35,3 — 
Basicranial length co sc ferstsres rs > 31,6 = 
Zygomatic width . . . cc GE 205T UY 18,6 
| Width of brain case . ....... RS a a 16,0 16,2 
I Palate to henselion 5 7:05  FRYMAVYAIRE SKEN: | 17,2 > = 
| Breadth of palate between m! . . ss. a 4,0 2,9 » 3,3 
I Diastemaionet kd ss deatt s AT filer LÖO 9,0 Te 
| Length of foraming incisiva . Id so. 6 - sd |. 6,9 > 6,2 
Length of nasals mesially .' . .!. » . . »« « «| 18,5 > 13,2 » = 
| Breadth of nasals anteriorly + » » +=» +» ++ 4,9 3,6 — 
 Breadth of nasals posteriorly . . . oo. « - | 15 16 na 158 
Least interorbital breadth . . . . . . » » +» « 5,7 5,4 1» 5,20 


Maxillary toothröw . - - se «4 « se ss 65 6,8 7,0 
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Rattus rattus griseiventer. BonH. 
Fasciculi Malayensis. Part I. 1903 p. 30. 


2 Doi Par Sakeng, Northwestern Siam, !'/7 1914. — Nose to vent = 160 mm.; tail = 204 mm.: 
hindfoot = 33 mm. 


A house Bat though apparently not as common as the other members of the rattus- 
group found in Siam. The tail is brown instead of black as in some specimens of true 
Rattus rattus griseiventer from the Malay Peninsula, which I have used for comparison. 

The general colouration is also somewhat paler. 

Skull measurements: 

Greatest length = 40,0; zygomatic width = 18,8; width of brain case = 15,6; 
length of palate from henselion = 18,5; breadth of palate between m' = 2,5; diastema 
= 9,8; length of foramina incisiva = 6,5; length of nasals mesially = 14,6; breadth of 
nasals anteriorly = 3,5; breadth of nasals posteriorly = 1,2; least interorbital breadth 
= 6,0; maxillary toothrow = 7,1 mm. 


Rattus concolor. BLYTH. 
3 Koh Lak, Siamese Malaya, ”/ii 1914. — Nose to vent = 130 mm.: tail = 113 mm.; hindfoot = 
25 mm. — SJ Koh Lak ?3/u 1914. — Nose to vent = 112 mm; hindfoot 24 mm. — 2 Koh Lak ?3/11 1914. 
— Nose to vent = 105 mm.; tail = 143 mm.; hindfoot = 24 mm. — 2 Koh Lak !/i2 1914. — Nose to 
vent = 110 mm.; tail = 140 mm.; hindfoot = 24 mm. — I Koh Lak !/:2 1914. — Nose to vent = 120 mm ; 
tail = 118 mm.; hindfoot 25 mm. — LL Koh Lak !/;2 1914. — Nose to vent = 115 mm.; tail — 140 mm. 
hindfoot = 25 mm. 


All these specimens are absolutely similar to true Rattus concolor BLYTH from ditfer- 
ent parts of the Malay Peninsula with which I have compared them. 
Very plentiful in the houses at Koh Lak. 


Skull measurements å Så Q Q 
Greatest length a. pi teser srt rrefe! 28,0, MM 29,8 mm. 30,3 mm. Mmm. 
Condylus to gnathjon < - cv. ch 20,1 27,4 27,9 -—- 
Basicranial lengbthiis ln sl i: «rus : 26,7 = 
Zygomatie breadth . . . . . . . SRA) 13,0 — 1255 
Width Ofibrain casé id: oc - söG SM VAR bea 12,6 12.5 12;2 


Least interorbital breadth . . . . . 4,2 ,3 4,3 
Length of nasals mesially . . . . 5 10,3 10,2.» 10 
Breadth of nasals anteriorly - . . . 2,7 3,0 3,0 


4 
0 
2 
Breadth of nasgals posteriorly . . . - 1,5 1,5 1S 1,3 
Driastemapal,, SOS sv. sd SACSÉ cs 6,5 1,5 258 id: 
Palatal length from henselion . . . 12,2 > 13,1 14,0 12 
"Length of foramina incisiva . . . . 5,3 DE 5,1 4 
4 


2 
Maxillary toothrow . . tra JA 44 Cl rdla 4,5 
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Rattus sakeratensis sp. n. 
Plate VI. Fig. 6 & 9. 


92 Sakerat, Eastern Siam, January 1912. — Head and body = 100 mm.; tail = 103 mm.; hindfoot = 26 mm. 


During my former Expedition to Siam 1911—1912 I obtained a specimen of a 
small rat which I referred to Mus concolor BLYTH in my paper about the Mammals of 
Siam (Arkiv för zoologi, Band 8. N:o 23. 1914 p. 18). Since more material of typical 
Rattus concolor has now been available I have found it necessary to describe the Sake- 
rat-specimen as new. It is, however, related to BRattus concolor though it differs in sev- 
eral particulars. 

Colour: General colouration above rufous umber intermixed with some black hairs 
which are longer than the other hairs. Spines few in number and very feeble; sides of 
the body cereamy white; rest of the under surface white with dusky bases to the hairs. 
The whole lower surface is faintly washed with cream colour. Feet light brown, clothed 
with hairs; at the root of the claws a tuft of white hairs; hands pale brown washed with 
cream colour and with a short tuft of white hairs at the root of the claws; tail blackish 
brown throughout its whole length and clothed with short hairs; whiskers black trough- 
out and rather long; muzzle dusky brown. 

Skull: The cranial differences between the new form and that one of KRattus con- 
color are striking. The foramina incisiva are very short, measuring 4,1 mm. against 3,5 
mm. in typical concolor from the Malay Peninsula. 'The foramina are also much broader 
measuring 1,s mm. at about the middle against 1,3 mm. in concolor. The bulle are very 
small and much flattened and the distance between the bulle greater. The breadth of 
the palate is less measuring 1,s mm. between the first molars against 2,1 mm. in con- 
color. The basioccipitale is also much broader anteriorly. The molars both in the upper 
and in the lower jaw are broader. The nasals are greatly tapering off posteriorly. Fron- 
tal ridges well developed. The supraoccipitale is of another form: 5,0 mm. in length and 
8,6 mm. in breadth while in concolor it is only 3,5 mm. in length and 8,5 mm. in breadth. 
The bony palate does not extend as far backwards as in Battus concolor and the foramen 
magnum is somewhat wider. Brain case rather large, making the whole skull more ro- 
bust that in concolor. Compared with the skull of Battus ephippivum JENT. from Borneo 
the following differences are to be noted. Bulle much smaller and more flattened; fora- 
mina incisiva longer and broader, measuring 4,1 mm. in length and 1,3 mm. in combined 
breadth against 3,0 mm. and 1,0 mm. respectively in BR. ephippiwm. Palatal length from 
henselion — 11,2 mm. against 12,6 mm. in RB. epluppium. 

Remarks: From Rattus ephippium JENT. which it approaches in size, it may at a 
glance be distinguished by the different colouration of the fur which in that species is 
bright tawny. The underparts are creamy white and much paler than the abdomen in 
R. ephippium. The feet are light brown with long white hairs covering the claws, while 
in BR. ephippium the feet are almost concolourous with the abdomen. The tail is blackish 


brown for its whole length while in ephippiuwm it is dark brown. One of the most noticable 
differences is, however, the length of the hindfoot which in the new form measures 26,0 


mm. against 22,5; mm. in Rattus ephippium and 23,5 mm. in Rattus concolor BLYTH. 
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Type: Adult female collected at Sakerat, Eastern Siam, January 1912. 

Skull measurements (for comparison I also record the skull measurements of a 
specimen of Rattus ephippium JENT. from the Baram River, Borneo, and of a specimen 
of Rattus concolor BLYTH from 'Teluk Anson, the Malay Peninsula): 


R. saker- RB. ephip- 


Skull measurements ASA Re R. concolor. 
[ORSA AG 
Greatest length. : ks « s se. fs « se S 31,0 mm. 29,0 mm. 30,4 mm, 
lCondylusitol gnatiron are, 4. css SN | 28500 26,7 27,7 
Basicranial length Ric: JKI93 ROS. AL FIA I20,0 I 247 25,5 
[AY OM ALC AwWIdth oed s fsssn Basen före Seas 13,8 12,8 13,5 
INWWidth of brem C2S0) . - - tf cd « a fe e SL 14,0 123 1215 
east mterorbitar with .. sc: es se . s 6 a 4,9 4,1 47 
Breadth between meatus auditiva . . . . . sl) 1250 12,0 -— 
Length of nasals mesially . . . . . . . DE KOSTA 10,3 10,5 
Breadthl of nasals anteriorly = st. eli: ler se sia 3,3 2,5 3,0 
Breadth of nasals posteriorly . . -« . - . . - 0,8 — 1,4 
MÖTAS LOTTE syt <a van sl leker tpn et e TE dd SEA 7,0 52 it 
Palatal length from henselion . . « . - « . « 11,6 12,6 12,9 
Length of foramina incisiva . . . . . . AR | 4.1 2 5,3 
Combined breadth of foramina incisiva ... 1.8 1.5 1,6 
Breadth between bulle (anteriorly) . .- . . . 3,6 1,6 2,1 
Breadth of palate between m! « ss ss sc cs 1.8 2,6 2,1 
IMaxallaryt toothröw «ccstes stR ES 5,0 4 4,8 


Cannomys minor lönnbergi subsp. n. 


In the Annals and Magazine of Natural History, vol. 16 No. 91. 1915 p. 56—61 
and vol. 16 No. 94. 1915 p. 313—317 OLDFIELD THOMAS has given a review of some of 
the Asiatic Bamboo-Rats. He recognises three different groups all of which have before 
been united under the generic name of Rhizomys. 

The Siamese form formerly known as Rhizomys minor GRAY. is now called Canno- 
mys minor. 

The Natural History Museum in Stockholm is in possession of two specimens of a 
Bamboo-Rat collected by myself in Eastern Siam 1912. When writing my account ot 
the Mammals obtained by the Expedition (Arkiv för Zoologi, Band 8. N:o 23. 1914) 
I referred these two specimens to Rhizomys minor GRAY. with the remark that »they 
are rather smaller than typical Rhizomys minor GRAY. The fur is also of a somewhat dif- 
fering colour, being bluish grey, instead of ashy brown)». 

Concerning the characteristics of the genus Cannomys OLDFIELD THOMAS remarks 
that »on the analogy of other burrowing rodents, one might have expected to find a con- 
siderable number of plumbeous individuals in all districts, but curiously enough, these 
only occur in a single race — that of the Shan States plateau —». 

This race has been recently described by THomas under the name of Cannomys 
castaneus plumbescens. 
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Mr. THOMAS also gives some measurements of Cannomys minor (tom. cit. p. 316). 
All these measurements are somewhat different from those of the specimens in my collec- 
tion and, as the colouration in these specimens also is different I think that the Bamboo- 
Rats from the Korat plateau in Eastern Siam ought to be separated subspecifically under 
the name of Cannomys minor lönnbergi subsp. n. 

Diagnosis: General colouration slaty grey with a longitudinal white band on the 
crown. From the chin down the throat a narrow white line. Tail dark brown, except 
the utmost tip which is black. The whole tail is clothed with a few scattered hairs. Hands 
and feet dark brown. MHindfoot (measured in skin) = 27 mm. 

Type: adult female, collected at Sakerat in Eastern Siam, February 1912. 


Skull: Condylus,to giathiomi: ie le a « sis fd: sr ALI ara. 
AV Oma bICTNEEA CCI oda ora os SE SAS SOSFS 0 (31,1)! 
Length ofenasals mesially <. «ec = sacgtdkauc sie 14,5 (15,0) 
Breadth of masals anteriorly, -. : - « = = «ic esrili 5,0 (551) 
Breadth of nasals posteriorly . . . -«. . .. SNR SE I ME (210 
Width of brain case above root of zygomata . . . . 18,1 > (18,1) 
Least interorbital width: . . . oc sb. dk: ek «cb 955 (RBS) 
Upper, molar series (alveolar) | tia. = JA snäctbiiere 9:74 21. (1052) 
Lower molar Series (alveolar) . . . ...... .. 10:25, ».+ (10;0) 
Breadth of m! on front face . . . . . Seel ra RA (3,3) 


This species is named in honour of Professor Doctor EINAR LÖNNBERG, the Director 
of the Royal Natural History Museum in Stockholm. 


Nyctocleptes cinereus. McCLELL. 


A member of the Nyctoplectes Group as defined by THomas (Ann. & Mag. Nat. 
Hist. 8 ser. Vol. 16. 1915 p. 57). 

The Bamboo-Rats belonging to this Group are characterized by their large size 
and by having the posterior nares nearly as wide as high. 

The large Burmese Bamboo-Rats are generally distributed in the bamboo-jungles 
of Northern Siam. They dig deep burrows in the bamboo-forests, the roots of which 
generally constitute their food. Their flesh is highly appreciated by some of the hill 
tribes such as the Karens and the Kamuks. When cornered these Bamboo-Rats are very 
savage and bite fiercely at anything put near them. The cheeks in this species are red. 
Nyctocleptes erythrogenys as described by ANDERSON (P. A. S. B. 1877 p. 150) from the 
Salween Hill tracts is apparently the same species as N. cinereus MCCLELL. and must 
only be included among the synonymns of that species. 


1 Measurements in parenthesis are those of another female obtained at the same locality as the type. 


FSE SEE a am. 


RR a RN 
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Lepus siamensis. BOoNH. 


3 Koh Lak, Siamese Malaya, !9/12 1914. — Nose to vent = 444 mm., tail = 75 mm. — 9 Koh Lak 
16/,3 1914. — Nose to vent = 445 mm. tail = 92 mm. — 98 Koh Lak ?5/,1 1914. — Nose to vent = 
460 mm.; tail = 90 mm.; ear = 90 mm. 

At Koh Lak in the Siamese Malaya hares were rather common in the low-lying 
country near the coast. Only three specimens were preserved, but several others were 
shot for the kitchen. The natives highly appreciate the flesh of hares and generally used 
to snare them. Another metod, also frequently used by the Siamese and the Laotians, 
is to shoot hares during night-time with the aid of a lantern. The female specimen shot 
at Koh Lak on the l6th of December contained an almost fullgrown young. 

All my specimens are true svamensis as described by BoNHOTE on specimens from 
Chieng Mai in Northern Siam. At this locality, however, hares seemed to be rather rare 
and no specimens were obtained at that locality. In the collections of Mr. EISENHOFER 
there were a few specimens shot at the surroundings of Chum Poo, a short distance south- 
east of Chieng Mai, the type locality of this species. 

The general colouration of the fur in my specimens perfectly well agrees with the 
description of the type as given by BONHOTE. 

The skulls, however, show some slight differences as seen by the measurements 
given below. 

In his original description BoNHOoTE considers the Siamese hares as being most 
nearly related to Lepus hainanus SwWINH. (Proc. Zool. Soc. 1870 p. 233). I, however, 
think it is most nearly related to Lepus peguensis BLYTH, which species it resembles very 
much both as to size and colour. In Lepus peguensis the fur on the back and tail is black 
instead of very dark brown as in ÅL. stamensis. The black terminal patch on the posterior 
outer surface of the ear, so conspicuous in peguensis, is slightly indicated in all my speci- 
mens and not totally absent as stated by BoNHoTE. One of the main points of difference is, 
however, that in Lepus peguensis the feet are white while in Lepus siamensis they are fulvous. 

The occurance of a hare as far south as to about Lat N. 12” adds a considerable dis- 
tance to the distribution of this species in the Malay Peninsula. 


Skull measurements Lepus siamensis | L. peguensis | L. hainanus 
| | 
| 5 | 2 | 2 |-Q (type) | | 
(äreatestrlengti cs sc sc sie vg Re 86,8 mm. 84,3 mm. 84,9 mm. 86,0 mm. | 85,0 mm. 72,0 mm. 
Breadth between m! . . . . - sr EE RR Ån US 126 12 13,0, > 13,0 » 11,0 
Tnterorbital breadth oo. < - . ss «vw «| 20,0 X EL 16,2 — — — 
Length from lst premolar to outer edge | 
BRG FÖrsb fatae old -IIA ad er 2t- | 27,2 26,0 > 25,7 sega ha260 | 25,0 21,0 
Breadth lof brain Caso. .f-rs sf: nfy | 227 2 259 1 300 | 28,0 > 26,0 
Height, crown to base of lower jaw . . ' 51,0 i = | = "> 54,0 | 53,0 | — 
Greatest breadth of basioccipitale . . . 10,5 » | 8,0 i - | 10,0 | 9,0 > 10,0 
Posterior breadth of nasals . . . . . . 17,5 17,8 kr IR LI2050 2 18,0 16,0 
ITS KOTITANS I oN st lsldeN lol ga & la Ave fö ss 22,0 218 21,6 - — -— 

' Length from condylus to gnathion -. . :'78,1 >» 73,6 >» — — — — 
Zygomatit: width. «(ci sovsrsta vga sj INS | 302 — = = — 
Bostorbital breadth > .<: « + p fe on: 14,6 12,5 12,3 » — — 
Length of nasals mesially . . . . . - . 31,5 31,0 > 3,0 - — — 


KE, Sv. Vet. Akad. Handl. Band 537, N:o 2. 5 TH 
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Acanthion klossi. THos. 


'The Porcupine collected at Meh Lem in Northern Siam on the 10th of March 1912 
and recorded by me under the name of Hystrix bengalensis BLYTH. (Arkiv för Zoologi, 
Band 8. No. 23. 1914 p. 20) ought to be referred to the species which has recently been 
separated and described by THoMAsS under the name of Acanthion klossi (Ann. Mag. Nat. 
Hist. ser. 8. vol. 17. 1916 p. 139). This species, the type of which came from Tenasserim, 
may be separated from it nearest ally Åcanthion brachyurus LINN. by its shorter frontals 
and its longer nasals. Acanthion bengalensis BLYTH seems to be a somewhat doubtful 
species of which no modern specimens are to be had. In ÅAcanthion klossi the quills are 
stated by THOMAS to be almost white with a black ring about the middle. This state- 
ment agrees well with the specimen in my Siamese collection, in which the nasals also 
are more than twice the length of the frontals (measured mesially). 

During my last journey in Siam no Porcupines were obtained, but I several times 
both in Northern Siam and in the Siamese Malaya found loose quills. As far as I can 
remember they were all of a whitish colour with a black ring. 

Therefore it seems as if Acanthion klossi was distributed at least as far down in 
the Malay Peninsula as to about Lat. N. 12”. In the southern parts of the Malay Penin- 
sula another species occurs the true Acanthion brachyurus of LiINNZUS. 


Elephas maximus. LINN. 


Wild elephants seemed to be fairly common in the jungles on the boundary between 
Siam and Tenasserim to count from the numbers of tracks, both fresh and old, which 
were observed at these localities. 

Even in the northern parts of the country as for instance in the wild and uninhab- 
ited country at the neighbourhood of Doi Vieng Par numbers of footprints were ob- 
served now and then during my excursions. No specimens were, however, encountered 
as I did not waste the time following up these huge animals which are strictly forbidden 
to be shot without the special permission of the King. 


Rhinoceros sumatrensis. Cuv. 


According to the natives the smaller one-horned Rhinoceros is the most common 
form of Rhinoceros occuring in Northern Siam. 

The two-horned Rhinoceros is, however, also stated to inhabit the same districts. 
The neighbourhood of Chieng Hai is considered as one of the best hunting stations for 
these large Pachyderms, and during my stay there I also several times observed their 
tracks in the vicinity. Unfortunately I visited Chieng Hai in the middle of the rainy 
season and the surrounding country was all flooded. Chieng Hai is situated on a large 
plain chiefly covered by high grass and reeds which makes travelling very difficult. 
However, I once tried to get a Rhinoceros, the fresh tracks of which we found, We follwed 
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its tracks for a considerable distance in the high grass through which the animal 
had made veritable tunnels but as the water was very deep we were not able to stalk as 
silent as necessary and suddenly I heard the animal rushing away uttering a grunting 
note. 

To hunt Rhinoceros on elephants-back is considered by the natives as impossible 
because the Rhino will at once attack the elephant as soon as it gets wind of it. Ele- 
phants are also said to be very afraid of the Rhinoceroses and would run away as soon 
as the Rhino is going to attack. 


Rhinoceros sondaicus. Cuv. 


This is apparently a more southern form being far more common in the southern 
districts than BRhinoceros sumatrensis CuUVv. 

At two different occasions during my stay among the mountains in the Siamese 
Malaya on about Lat. N. 12” I observed the tracks of a Rhinoceros probably belonging 
to this species. They are, however, very shy and retiring in their habits, and are there- 
fore seldom met with or shot especially by European sportsmen. 

Mr. C. G. SHORTRIDGE, however, succeeded in shooting a female specimen near 
Bankachon in Southern Tenasserim. Bankachon is situated some distance south of the 
places I visited, though on the other side of the Peninsula, and surrounded by dense ever- 
green jungles. ; 


Tapirus indicus. Cuv. 


The Tapir or »Samset», as it is called in Siamese, occurs here and there on suvitable 
localities in the Siamese Malaya at last as far north as to about Lat. N. 13”. 

It is, however, nowhere common and keeps to the thickest and most impenetrable 
jungles. | 

According to the native hunters it is considered as one of the most difficult ani- 
mals to track. Tapirs most often inhabit lowlying country but they do not avoid the lo- 
wer hills as I have verified myself. During my stay among the mountains on the boun- 
dary between Siam and Tenasserim on about Lat. N. 12” I several times struck the 
fresh tracks of tapirs in the densest parts of the evergreen forests which clothed the 
neighbourhood of Hat Sanuk and Hue Sai, both small ereeks running down to the Gulf 
of Siam. In these forests small saltlicks abound and the surroundings of these »nongs», 
as they are called in Siamese, were favourable resorts for the tapirs; which frequently 
came down to drink the water during the night-time. Though I several times waited 
over these saltlicks during moonlight nights I never succeeded in getting a tapir, nor 
did I hear any. 

Once I found a quite fresh resting-place of a tapir and when I told my natives hun- 
ters that I wanted to follow the track they only shaked their heads telling me that it 
was impossible to get near the animal. 
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The curious appearance and colouration of the tapir is declared by the natives in 
the following way. 

When the Creator had made all the other animals He found that He had some ma- 
terial still left. He put all these parts together and mixed them and in such a way the 
Samset was made. 


Sus sp. 


In the Northern parts of the country pigs were nowhere very common though ge- 
nerally distributed. Among the Koon Tan mountains I several times observed the fresh 
tracks of wild pigs in the narrow valleys among the mountains. These valleys are ge- 
nerally clothed with a very dense vegetation of evergreen trees, through which the bur- 
ning rays of the sun seldom penetrates. Such valleys were favourite resorts for the pigs. 
I myself never saw one but my Dyak collector once came across 6 pigs though he un- 
fortunately missed them with the shot gun. 

In the Siamese Malaya wild pigs were far more abundant though very shy and 
difficult to stalk among the thick vegetation. I once had a chance to get a shot at a 
large boar coming down to a waterplace but I only wounded it and it could not be found 
though I followed its track for some distance. 

Which species inhabits Siam is still open to question as no specimens have reached 
European Museums from that part of the world, but it is probably a member of the Sus 
cristatus-Group. 

The typical Sus cristatus is said to inhabit the Eastern Himalayas, Burma, Tenasse- 
rim and the Northern parts of the Malay Peninsula. From Trang in Peninsular Siam 
MILLER has described a form which he calls Sus cristatus jubatus (vide: Proc. U. S. Nat. 
Mus. vol. 30. 1906 p. 745). 


Tragulus kanchil affinis. GRAY. 
Plate V: Fig. I CA 


3 Hat Sanuk, near the boundary between Siam and Tenasserim, ?!/2 1915. — Nose to vent = 495 mm.; 
tail = 70 mm.; hindfoot with hoofs = 122 mm. — JF Hat Sanuk ?!/2 1915. — Nose to vent = 440 mm.; 
tail = 61 mm.; hindfoot with hoofs = 118 mm. 


The specimens obtained are all very uniform as to their general colouration and 
they agree well with the description of Tragulus kanchil affinis as given by GRAY in the 
Proceedings of the Zoological Society, London 1861 p. 138. GRAY's species was founded 
on specimens from Cambodia, which therefore must be considered as the type locality 
of that race. 

In the Proceedings of the Biological Society of Washington vol. XV. 1902 p. 173 
Mr. GERRIT MILLER has described another member of the kanchil-Group under the name 
of Tragulus ravus, based on specimens collected by Dr. W. L. ABBOTT in Trang, Penin- 
sular Siam. 


EN 
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In the Catalogue of the Ungulate Mammals in the British Museum Natural His- 
tory vol. IV. 1915 p. 286 Tragulus ravus is ineluded among the synonymns of Tr. kan- 
chil affinis and THOMAS has suggested that the latter may perhaps be a southern type 
in which case Tragulus ravus will have to stand for the northern form. 

Among the mammals recently obtained by my Dyak collector at the neighbourhood of 
Teluk Anson, Perak, Malay Peninsula there is a fine male specimen, which has been identi- 
fied as Tragulus ravus by Mr. C. BopEN KLoss of the Federated Malay States Museums. 

When comparing the Siamese specimens with that one from Perak there are some 
differences to be noticed. The general colouration of my specimen of Tragulus ravus 
MILL. is much darker. 

The skulls also differ and I therefore believe that the southern form must be sepa- 
rated under the name of Tragulus ravus. This stands in opposition to what has been 
stated by THOMAS who considered Tragulus affinis as a more southern form than Tra- 
gulus ravus. 

In this last-mentioned form the nasals are quite straight on their posterior border, 
while in the specimens from the northern parts of the Malay Peninsula they are rounded 
as seen by the photograph (plate V fig.1.). The interorbital constriction is also narrower 
the northern specimens and the bulle are higher and broader than in my specimen of 
Tragulus ravus. The occipital region is higher in the northern specimens and the palatal 
width is less measuring 14,1 mm. against 16,6 mm. in Tragulus ravus. (The specimens 
compared are of about the same age though the Siamese specimen is perhaps slightly ol- 
der, having its teeth more worn.) 

Im his account of the »Mammals collected in Southeastern Siam» BopDEN KLOss 
comes to the conclusion that Tragulus kanchil affinis GRAY has to be considered as a 
more eastern form than Tragulus ravus, MILLER. The former species is stated to inhabit 
the Indo-Chinese countries while the latter is a Malayan form inhabiting the Malay Pen- 
insula. In this I also agree with BopEnN Kross but only to a certain degree. As seen 
by the material at my disposal the Indo-Chinese form — thus Tragulus kanchil affinis, 
Gray — also inhabits the most northern parts of the Malay Peninsula. The place where 
this form meets the more southern form Tragulus ravus, MILLER is still unknown, but it 
may possibly be somewhere near the Isthmus of Kra. In the Siamese Province of Ban- 
don, RoBINSON and Kross met with typical T. ravus. 


Skull measurements T. k. affinis T. ravus 
5 (oh of 
lGTeatosvlengtilj At. OM OSA: INOIIALT. fp. 98,1 mm. 90,5 mm. 95,0 mm. 
| asallongtltrats «eft lats NT bald oc fe 85,1 1045 80,8 
Palatal length to posterior margin of foramina 
FISCTALOCE far ne AR, ISO VASER RATE SRRSSOSRECISAR NI 42,3 37,2 41,2 
Length of nasals mesially . . . » - - . « 11. (1 T20;5 23,5 27,6 
| Breadth of nasals anteriorly . . . so +. .- 5,9 6,1 6,8 
| Breadth of nasals posteriorly . . . . . . säs) MOD 1355 14,1 
Fäygömatieswidth tl. O0LOS OJ IQ AIR : 42,0 39,5 41,7 
fs killarvi tönthrow+: ofortietslvrer syre ere 31,6 32,6 32,0 
en gth Ofibullfijet . cs > os & a Ju an se 6 f& a ;:+ 2077 19,3 


Bresdth of. Hulla . cos cc = 8 = & SKER 8,3 — 9,0 
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Muntiacus muntjac vaginalis. Bopp. 
Plate "Vv Fig” "6. "Plate T-Eigsor 


2 Koon Tan, Northern Siam, ?3/5 1914. — Nose to vent = 950 mm.; ear = 100 mm. — 2 Bang 
Hue Pong, Northern Siam, 6/5 1914. — Nose to vent = 900 mm.; tail = 180 mm.: ear = 98 mm. — 2 Koon 
'Tan' 2/5 :1914. 


This race of the Muntjac seems to be confined to the hill forests of Northern Siam, 
but there it was rather common. It keeps to every kind of jungles, and females seems to 
be more numerous than males. 

The skulls differ in some ways from those of the other race found in Siam viz. Mun- 
lacus muntjac curvostylis Gray. The lachrymal pits are very large and the concavity 
at the tip of the frontals is not so deep as in M. muwntjac curvostylis. "The nasals are very 
long and the width of the palate between the last molar is considerably less than in that 
species. The snout is very long and pointed. 

Outside Siamese territory this race has also been recorded from the Northern Shan 
States and Central Burma. 

The general colouration is bright cinnamon rufous and the flanks are scarcely paler 
than the back. The individual hairs are pale at their bases, which is one of the main 
points of difference between this species and Muntiacus muntjac grandicornis LYDEKKER 
from Tenasserim, in which the general colouration is tawny ochraceous. 

Skull measurements: 

Greatest length = 203,0; condylobasal length = 192,0; basilar length = 178,0; 
zygomatic width = 80,7; least interorbital breadth = 42,5; least postorbital breadth = 
60,1; length of nasals mesially = 59,6; length of frontals mesially = 79,0; breadth of 
palate between last molar = 34,0; distance between lachrymal notch to tip of premaxil- 
lare = 110,7; length of upper cheek-teeth = 57,0 mm. 


Muntiacus muntjac curvostylis. GRAY. 
Plate V. Fig. 5. 


3 Hat Sanuk, near the boundary between Siam and Tenasserim, ?5/; 1915. — Nose to vent = 975 mm. 
— 2 Hat Sanuk !9/, 1915. — Nose to vent = 1060 mm. — 98 Hat Sanuk ?!/> 1915. — Nose to vent = 
1055 mm. — SL Hat Sanuk ?3/; 1915. 


In the parts of the Siamese Malaya visited by the Expedition this race of the 
Muntjac seemed to be rather common. Like the preceeding species it affects every kind 
of jungles and was found as well in the mountain forests as in the jungles in the low- 
lying country near the sea-shore. During daytime it generally keeps to the thickest parts 
of the dense jungles and is then rather difficult to get. In the afternoon, however, it 
generally comes down to the salt-licks to drink or to some fruit-bearing trees to eat the 
fallen fruits, and is then easy to get. During night-time its loud barking note is often 
heard. 
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Skull measurements of M. m. curvostylis: 


3 Zz 3 2 
Gireatestlengthy AFA: stories förts 189,1 mm. 199,0 mm. 187,0 mm. 192,0 mm. 
Condylobasal [25 JOS Sr SET RPS LINDER ON. yr 187,5 2 1787 > 182,5 
Basilar length . . . . . . - ER (NEN ERS 165,5 173,6 165,6 169,0 
ZYPOmaALICKwWIGtI: os > sc os = de ss KR = 80,8 78,1 84,1 
gast unterorbital WIGbUl - - « =  & «6 s - is 45,1 42,0 35:00 > 46,5 
Length of nasals mesially . . - . os = + - + > 51,5 52,0 Hl 45,0 
Length of frontals mesially . . - - - - - MPR a (LJ 77,6 75,0 tjl 
Breadth of palate between last molar . . . . - 33,6 28,7 30,0 > 29,8 
Distance between lachrymal notch to tip of 

[DTDTIERN IE DOC ANS ftrASe SÄ RER NE 99,0 105,0 100,0 > 102,0 

Length of upper cheek teeth . : sco. -- b5,7 CS 58,0 TR för bade 55,6 


Cervus unicolor equinus. Cuv. 


2 Hat Sanuk, near the boundary between Siam and Tenasserim, "7/1 1915. 


The Malayan Sambar is generally distributed over the whole country and may be 
found as well in the low-lying country as among the hills and mountains, though perhaps 
more common in the latter. 

During daytime it most often keeps to very thick forests, and on account of the 
tangle of vegetation the opportunities for a shot are seldom met with. 

During my journey in Northern Siam I several times both saw or heard Sambars 
rushing off at my approaching, but I never came to a shot. 

In the parts of the Siamese Malaya visited by the Expedition Sambars were very 
common indeed and they occurred both among the mountains along the Tenasserim 
border and in the country near the shores of the Gulf of Siam. 

At the neighbourhood of Hat Sanuk I shot a fine female specimen on the 27th of 
January. On that day I was to hunt seladangs but unfortunately found no fresh 
tracks. When we made a short rest in an evergreen jungle one of my native trackers 
started to imitate the voice of a young Sambar. The note was immediately answered 
by a deer which in full galopp went right up to us and was shot. 


Cervus eldi platyceros. GRAY. 


According to the statement of European residents in Chieng Hai, Thamins were 
said to be not uncommon on the great swampy plains surrounding this small town. The 
natives in the neighbouring villages also told me that it occurred on several places at 
the outskirts of Chieng Hai. I myself, however, never came across this deer, nor did 
I see any tracks which could with certainty be stated as belonging to that species. 


At the surroundings of Meh Lua I, however, observed several tracks which may have 
been made by the Thamins. 
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The type of this species is said to have come from Siam though most certainly 
not southern Siam as stated in the Catalogue of the Ungulate Mammals in the Brit. 
Mus. Nat. Hist. vol. IV. 1915 p. 105. In the southern parts of Siam the Thamins do 
not occur at least not much further south than the latitude of Bangkok. Outside Sia- 
mese territory it inhabits Cambodia and Hainan, being replaced in Burma by the true 
C". eldi eldi. 


Cervus porcinus annamiticus. HEUuUDE. 


The Hogdeer inhabiting Siam belongs to the form which was described by HEUDE 
under the name of Hyelaphus annamiticus (Mém. Hist. Nat. Emp. Chinois, vol. II. 1888 
p. 50). This race was founded on specimens from Annam but the range also includes 
Siam according to LYDEKKER (Cat. Ungulate Mammals, vol. IV. 1915 p. 58). 

During my journey I only observed some hogdeers on the grassy plain of Nong 
Bea in Northwestern Siam, but as I was out hunting for a tiger the deer were not shot 
though it could have been done easily as they were running up quite close to our ele- 
phants. 

At the neighbourhood of Chieng Hai, hogdeers are also said to occur on the great 
plains which surround that place, but during my excursions there I never met with it 
nor did I see any tracks which could have been stated as belonging to these pretty 
deers. 

In the Eastern parts of the country they are also said to occur at least in the Chanta- 
boon Province, where they are stated as being rather common and hunted on horse- 
back. 


Capricornis sumatrensis milne-edwardsi. DaAviD. 


The distribution of the different species and subspecies of the Goat-Antelopes is 
still very imperfectly known, and much work is still to be done until this question has 
been properly settled. 

Especially of the Siamese forms we know very little. The latest papers on the sub- 
ject being that one of PococK published in the Journal of the Bombay Natural History 
Society vol. 22. 1913. p. 296—310 and that one of IRWIN in the Journal of the Natural His- 
tory Society of Siam vol. I. No. 1, 1914 p. 19—26. 

IRWIN, who chiefly disgusses the Siamese forms, comes to the conclusion that there are 
at least two different forms: one being characterized by having rufous coloured legs and 
the other one having no rufous at all being merely black and grey or white with dirty 
white legs. According to IRWIN this form is nearest allied to Capricornis sumatrensis 
thar Hopes. previously only known from Nepal, Sikhim and Chumbi. IRrRwIiN further 
says (tom. cit. p. 22.): »I have never heard of the rufous variety occuring in Siam north 
of Latitude 12” 40' N.; all the specimens I have seen or heard of from the north of that 
line have only black and white hairs in their pelts». In this point IRWIN, however, seems 
to be wrong. 
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During my stay at Koon Tan a fine specimen was brought to Mr. EISENHOFER/S 
bungalow. The legs up to the knee joints were decidedly rufous. Another specimen 
shot at the same locality was of the same colour throughout but the horns were different 
and very short. Unfortunately I did not examine these two animals properly as the 
lack of literature made this impossible. However, I hope these specimens and perhaps 
some more collected at the same locality will reach Europe as soon as the war is over, 
and in a later paper I hope to be able to solve the question about the Serows of Siam. 

In the Siamese Malaya, Serows seems to be fairly common in the precipitous lime- 
stone mountains near the coast. South of Koh Lak I once had arranged a drive in pur- 
suit of serows and sambars. Unfortunately I myself did not see anything at all, but the 
Siamese official standing next to me fired a shot at a serow though he missed it. Accord- 
ing both to him and some of the beaters, who had seen the animal, it was blackish in co- 
louration without any rufous at all. This statement seems to indicate that it apparently 
was an animal of the same type as that one recorded by IRWIN from Koh Lak. 

Outside the mountain locally known as Sam Roi Yot on about Lat. N. 12” 10' 
the small island of Koh Koräm is situated. This island is said to be inhabited by serows 
which are stated to be quite easy to get. Unfortunately I was down in the Siamese Ma- 
laya during the monsoon time, when it was quite impossible to get out or land on that 
island and I therefore had to abandon my plans to get one of these fine goats. 


Bos bubalus. DLINN. 


So-called »wild» Water-buffaloes are said to occur in the districts westwards from 
the town of Raheng as communicated by Mr. G. F. W. ELwEs who told me that he had 
shot some specimens there. As I have already stated in my former paper on the subject 
I do not consider them as really wild. They have most certainly once been domesticated 
though they have by some reason escaped from captivity and then run wild. 

On the low-lying country at the neighbourhood of the mountain known as Sam 
Roi Yot (= the mountain with the three hundred peaks) »wild» Water-buffaloes are 
also said to occur as communicated by Mr. A. J. IRwiS. These animals were stated 
as being very fierce and even dangerous to the natives. 


Bos gaurus readi. LYDEKKER. 
Plate (FUNig: 3: 


The Seladang or Bison, as it is generally called by the European sportsmen in the 
Far East, is generally distributed over the whole country except on the Menam plain. 
They generally keep to the lower hills, but they do not avoid even the higher mountains. 
When the rainy season begins they sometimes ascend to the plains to feed on the 
fresh sprouting grass. = ön a 
Among the Koon Tan mountains they seemed to be fairly common to count from 
the numerous tracks met with during my excursions in that neighbourhood. Since my 
departure from Koon Tan two specimens, a bull and a cow, were shot by a couple of na- 
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tive hunters sent out by Mr. EISENHOFER on that purpose. Mr. EISENHOFER has then 
kindly presented the cow to the Royal Natural History Museum in Stockholm, though 
it has not yet arrived to its destination on account of the war. 

In the dense jungles at Hat Sanuk and Hue Sai I several times went out hunting 
the »Ngoa kating» but I was always unfortunate in my efforts to get one of these fine 
beasts. On one of my trips to Hat Sanuk I was accompanied by Mr. C. KRAMER and 
one night, when he was sitting over a saltlick, a fine bull came down to drink. He fired 
two shot with a 12-bore, but did not get the animal on the spot. Our native hunters 
were sent out to follow the wounded animal and after about a weeks tracking they found 
the big bull dead, but it was then of course already putrified and only the skull could be 
saved. The accompanying photograph illustrates the horns of this fine beast. 

The following dimensions of the horns have been kindly communicated by Mr. 
KRAMER. 


From tip to tip in a straight line = 940 mm. 
» » » » along the inner curve = 1270 » 
ST HV a » » outer » = 1420 » 


The race inhabiting the Burmese countries and 'Tenasserim eastwards to the French 
Indo China has been separated under the above-mentioned name. Southwards in the 
Malay Peninsula another race occurs to which the name of Bos gaurus hubbacki LYDEK- 
KER has been given. These two races are only slightly differentiated from each other 
and the exact distribution is still uncertain. 


Bos banteng. RaAFFL. (subsp?) 


The Banteng does not occur in the Malay Peninsula, nor was it found among the 
mountain forests on the boundary between Siam and Tenasserim on about Lat. N. 12”. 

Tn Northern Siam it occurs here and there, and I sometimes observed its tracks 
during my excursions. Most common it seems to be along the western border. During 
my stay at Doi Par Sakeng the late Mr. T. B. CHATTERIS came across a herd of bantengs 
in a narrow valley near the frontier to Karennee. He fired a shot at a very big cow which 
got severely wounded. The wounded animal at once separated from the herd and Mr. 
CHATTERIS followed its tracks for some hours when unfortunately a heavy rain broke 
out which made further tracking impossible. 

In Siam two indifferent races probably occur. 'The most common is certamly £os 
banteng birmanicus LYDEKKER (Proc. Zool. Soc. 1898 p. 276—278). In this race the 
general colour is dark chestnut red, with a large white rump-patch. The head is dirty 
grey with a light chestnut patch on the nose above the muzzle. The other race has been 
named Bos banteng porteri by LYDEKKER. This race is very dark coloured and spotted 
closely with small, pure white spots especially on the neck. In this race the horns 
seem to drop lower on each side of the head. The bases of the horns seems to be more 
heavily ridged. This may indicate an old individual, but until more material has been 
available I think its wisest to keep the two »races» separate, though in this paper I have 
refrained from giving the specimens observed a subspecific name. 
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Explanation of Plates. 


Plate I. 


Two friends. Hylobates lar & Felis domestica. 
Muntiacus muntjac vaginalis. 


Skull of male seladang (Bos gaurus readi) shot at Hat Sanuk (Siamese Malaya) by Mr. C. KRAMER. 


Piate II. 
Young of Ursus tibetanus. 
Young of Ursus tibetanus. 
Macaca andamanensis. 

Plate III. 


Limestone cliff near Pa Hing, Northern Siam. 

Hills near Pa Hing, Northern Siam. 

Salt lick in the evergreen jungles near Hat Sanuk (Siamese Malaya). 
Hat Sanuk during the dry season. 

View at the middle course of the Meh Ping river (Northern Siam). 
The southern bav at Koh Lak (Siamese Malaya.) 


Plate IV. 


Paradozxurus hermaphroditus. 3. Hue Sai (Siamese Malaya) "/; 1915. 


Paradoxurus hermaphroditus laotum. 3. (Type.) Chieng Hai. Northern Siam. 


Paradoxurus hermaphroditus. 3. Hue Sai (Siamese Malaya) '"/+ 1915. 


Paradoxurus hermaphroditus taotum. 3. (Type.) Chieng Hai. Northern Siam. 
Paradoxurus hermaphroditus laotum. I. (Type) Chieng Hai. Northern Siam. 


Paradoxurus hermaphroditus. S. Hue Sai (Siamese Malaya) '5/; 1915. 
[Al the Figures are in Natural Size.] 


Plate V. 


15/3 1914. 


5/8 1914. 
15/2 1941. 


Tragulus kanchil affinis. 3. Hat Sanuk (Siamese Malaya) ”!/> 1915. ["/s Nat. Size.| 
Tragulus ravus. FS. Teluk Anson, Perak. F. M. S. ?9/4 1915. [!/s Nat. Size.] 
Tragulus ravus. S. Teluk Anson, Perak. F. M. S. ?9/4 1915. [/s Nat. Size.] 
Tragulus kanchil affinis. S. Hat Sanuk (Siamese Malaya) ?”!/2> 1915. [+/5 Nat. Size.] 
Muntiacus muntjac curvostylis. 2. Hat Sanuk (Siamese Malaya) 1915. [!/e Nat. Size.| 
Mwntiacus muwntjac vaginalis. 2. Koon Tan (Northern Siam) 1914. f!/2 Nat. Size.] 


Plate VI. 


Sciurus caniceps concolor. Y. Aur Geding, Sungei Lebihb, Kelantan. ?/& 1899. 
Scuwurus caniceps concolor, 2. Aur Geding, Sungei Lebih, Kelantan. ?/g 1899. 


Sciurus helgei. S. (Type.) Koh Lak, Siamese Malaya. Yu 1914. 
Sciurus helgei. 3. (Type.) Koh Lak, Siamese Malaya. ??/11 1914. 
Rattus concolor. 2. Teluk Anson, Perak. F. M. S. 13/5; 1915. 
Rattus sakeratensis. 2. (Type.) Sakerat Eastern Siam, January 1912. 
Rattus ephippium. Baram River, Borneo. 
Rattus concolor. 9. Teluk Anson. Perak F. M. S. !3/5 1915. 
Rattus sakeratensis. 8. (Type.) Sakerat, Eastern Siam, January 1912. 
Rattus ephippium. Baram River, Borneo. 

[Al the Figures are in Natural Size | 
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4 Vorwort. 


Die Gewissheit, dass jede Entwicklung durch Irrtämer hindurchfäöhrt, hat mich 
ermutigt, hier mit einigen der Resultate hervorzutreten, zu welchen ich durch das Studium 
der schweren, aber dafir auch lockenden Gattung Draba gekommen bin. Es sind haupt- 
sächlich nur die Formen, die unter der Bezeichnung »D. hirta» zu gehen pflegten, die 
hier besprochen werden, und unter diesen die Gruppe D. rupestris nur unvollstän- 
dig. Wenn mir weiterhin Zeit und Kräfte vergönnt werden, hoffe ich ein anderes Mal wei- 
tere der vielen Formen beschreiben zu können, die dieser Gruppe angehören, ebenso 
auch die relativ weniger verwickelten Arten D. fladnizensis, D. nivalis, D. Wahlenbergit 
und D. alpina. 

Was die D. incana anbelangt, so gibt es freilich mehrere konstante Formen, die wohl 
beschrieben werden können, aber daneben solche, die ohne bestimmte Grenze in andere 
Formen ibergehen. Dieses Verhältnis nebst dem grossen Verbreitungsgebiet der Art, 
erschwert die Erforschung derselben sehr wesentlich, und hierfär därfte die mir noch 
verbleibende Zeit meines Lebens wenig verschlagen. 

Die Sammlungen, die ich bei meinen Studien angewendet habe, wurden mir zur 
Verfigung gestellt von der botanischen Abteilung des Naturhistorischen Reichsmuse- 
ums durch den Intendenten Prof. C. A. M. LINDMAN, von den Museen in Uppsala durch 
Prof. O. JUEL und die Dozenten C. SKOTTSBERG und G. SAMUELSSON, in Lund durch 
Prof. S. MURBECK und. Konservator O. HOLMBERG, in Christiania durch Prof. N. WILLE 
und Konservator O. DAHL, in Kopenhagen durch den Museums-Inspektor Dr. C. H. 
ÖSTENFELDT, in Helsingfors durch Dr. H. LINDBERG. Durch freundliche Vermittelung 
von Dr. P. LACKSCHEWITZ habe ich auch Drabae aus dem botanischen Museum der kai- 
serlichen Wissenschafts-Akademie in Petrograd durch Dr. D. LITWINOW geliehen er- 
halten, und es ist mir eine teure Pflicht allen diesen Herren meinen aufrichtigen Dank 
auszusprechen. Zu grossem Dank bin ich ausserdem Herrn Prof. LINDMAN verpflichtet, 
der mir in vielen botanischen Fragen mit Rat und Tat zur Seite gestanden hat. Ebenso 
habe ich von Dr. T. O. B. N. KRoK und Dr. S. BIRGER in Stockholm Aufklärungen iäber 
botanische Literatur erhalten. Herrn Pfarrer J. A. HOLM in Timrå und Forstmeister, 
Mag. V. BACKMAN in Finnland, Amanuensis E. LUNDSTRÖM am Bergianischen Garten 
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bei Stockholm, Mag. E. ASPLUND in Uppsala und Mag. ELsIE VouGT in Djursholm ha- 
ben mir Herbarmaterial von Drabae geschenkt. Von Rektor A. ARRHENIUS habe 
ich seine reiche Sammlung von Drabae leihweise bekommen und von Pfarrer J. A. 
Horm Formen aus Ost-Grönland, die von Konservator K. A. GREDIN eingesammelt 
wurden. Endlich hat Dr. H. DAHLSTEDT die Freundlichkeit gehabt, die lateinischen 
Diagnosen zu präfen. Ihnen allen bitte ich meine Dankbarkeit bezeugen zu dirfen. 


Djursholm im Juni 1916. 


1. Historisehe Einleitung. 


Der Name Draba stammt von einem griechischen Wort (öpifn), welches scharf 
bedeutet. Von Dioskorides und anderen nach ihm sollen damit Arten der Gattungen 
Lepidium und Nasturtium bezeichnet worden sein, unter anderen die Pflanze, die von 
LINNE Lepidium Draba (Nym. Fan. Flor. S. 155; Spreng. Com. Diosc. t. 2. p. 475) 
genannt worden ist. 

Die Arten, welche DILLENIUS aus TOURNEFORT's Gattung Alysson aussonderte 
und worauf er seine Gattung Draba grändete, sind fiänf, die nach DILLENIUS (Nov. Plant. 
Gen. p. 122) hier angefuäuhrt werden: »(1) Draba vulgaris caule nudo Polygonifolio hir- 
suto, cujus synonyma tractuntur Cat. p. 40 (2) Paronychia myosotis Virginiana foliis 
subrotundis. PruK. Ph. T. 51, f. 5. Nasturtium myosotis insipidum. BANIST. Cat. St. 
Virg. (3) Bursa pastoris minor foliis trifidis aliquando multifidis, florum petalis bifidis 
loculo oblongo. Mor. Hist. p. 2 p. 306 pastoris minima oblongis siliquis, verna, loculo ob- 
longo. J. B. T. 2 p. 937. (4) Thlaspi fruticosum incanum OC. B. Pin. p. 108. sublongis 
capsulis incanum flore albo. J. B. T. 2. p. 929. (53) Forte etiam Bursa pastoris alpina hir- 
sSuterCIBIBin;, pa 108:3-Pr: p.15lo» 

E. GREENE hat in einem Aufsatz: »Type of the genus Draba» (Pit. v. IV. part. 
23. p. 203) vier derselben wie folgt gedeutet: 1. Erophila verna DC. (= D. verna L.), 
2. Draba caroliana WILLD. 3. Petrocallis pyrenaica DC., 4. Berteroa incana DC. Nr 
5 hat er ohne Deutung gelassen. 

Von diesen sind sicher nr. 1, 2 und 4 richtig identifiziert. In Bezug auf nr. 3 hat 
GREENE sich hingegen geirrt, vermutlich irregefiährt durch den Ausdruck »foliis tri- 
fidis». Ziehen wir JoH. BAuHINI Historia Plantarum universalis T. 2 p. 937, auf wel- 
ches Werk DILLENIUS verweist, zu Rate, so finden wir, dass auch diese Pflanze eine 
Form von D. verna, wahrscheinlich f. majuscula JORD. ist. Die Kronenblätter sind wie 
DILLENIUS sagt, »bifida » — auf der Abbildung Bauhinii sieht man sie als 8 an der Zahl — 
und die Wurzelblätter haben spitzige Zähne. Blitezeit und Standort werden ferner ange- 
geben, nämlich Anfang März und April an Wegen und Feldern bei Plainpalais in Gent 
und als Synonyme stehen BRUNFELS Gensblum ( = GAERTNER's und ÅDANSON's Gän- 
seblume) und SCHWENKFELT's Hungersblimlin, letzteres ein Name, der mit unbedeu- 
tender Abänderung von WILLDENOW (Sp. Plant. ed. IV. tom. 2. p. 427) angewendet wurde 
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und sich nach ihm bis auf unsere Tage in der deutschen Flora behauptet hat 
(FRITZ Exc. FIL. S. 271; GREMLI Exc. FIL. 6 Aufl. S. 81). Die 5:te von GREENE nicht ge- 
deutete Pflanze fär welche DILLENIUS unter anderem auf CASPAR BAUHINII Prodromus 
p- 51 verweist, muss nach Abbildung und Pflanzenbeschreibung daselbst zu urteilen 
entweder D. dubia SuTER (F1. Hel. ed. 1. tom. 2. p. 46) = D. frigida SAUTER (Reg. 
Bot. Zeit. VIT: 1. p. 972) oder D. tomentosa WAHLENB., wahrscheinlich jedoch die erstere, 
sein. »Foliis mollibus incanis» deutet auf eine derselben hin, die kleinen Blumen und 
die länglichen Schötchen stimmen am besten mit D. dubia äberein, selbst wenn Herbar- 
exemplare von D. tomentosa im allgemeinen nicht so kurze Friächte aufweisen wie 
WAHLENBERG's Abbildung (De veg. et clim. Helv. p. 123, tab. 3). 

GAUDIN hat die Form mit D. dubia (FI. Helv. T. IV. p. 259) identifiziert, da er als 
Standort för »D. frigida» »in descensu m. Spelugae (Sfrigel) J. B. Hist. 2. p. 938» ange- 
geben hat und hinzugefägt »ad D. vernam sine ic.» (J. BAVHINUS hat nämlich (1. c.) nach 
der Beschreibung der vorerwähnten D. verna tf. majuscula die von seinem Bruder, CAS- 
PAR BAUHINUS, entdeckte Art erwähnt). Indessen scheint GAUDIN nicht völlig im kla- 
ren dariber gewesen zu sein, welche Form der Autor gemeint hat, denn auch bei D. 
tomentosa (1. ec. p. 257) hat er als Standort mons Speluga gesetzt, diesmal mit einem 
Hinweis auf das eigene Werk des CASPAR BAUHINUS, Prodromus p. 81, also dieselbe 
Stelle, auf welche, wie wir gesehen haben, DILLENIUS unter (5) Bursa pastoris alpina 
hlirsuta verweist. 

Von A. P. DECANDOLLE ist die Pflanze zu D. dubia gestellt worden. Er stellt sie 
nämlich synonym mit D. stellata (Systema 2. p. 346) auf. Nun ist ja allgemein bekannt, 
wie auch aus DELESSERT's Abbildung (Icon. Sel. vol. 2. t. 466) hervorgeht, dass DECAN- 
DOLLE'S D. stellata eben D. frigida SAUTER (Reg. Bot. Zeit. VIT, (1825) S. 71; Gremli 
Beitr. 5, S. 2) oder mit der ältesten Namenbezeichnung D. dubia SUTER war. 

In diesem Zusammenhang kann betont werden, dass LINNÉ diese Bursa pastoris 
alpina hirsuta för identisceh mit D. hirta hielt, unter welcher Art sie als Synonym steht. 
Ohne die Ubereinstimmung und Verwandtschaft zwischen den nordischen und den mittel- 
europäischen Drabae in Abrede zu stellen, hat man in dem obenerwähnten Verhältnis 
ausschliesslich die Ursache von LINNE's Angabe unter D. hirta: »Habitat in alpibus Hel- 
veticis» (Sp. Pl. ed: 2. p. 897) zu suchen. 


Wenn DILLENIUS die Arten aufzählt, die er von der Gattung Alysson abgetrennt 
und worauf er die Gattung Draba gegrändet hat, hat er, wie wir gesehen haben, sie nicht 
mit den Namen bezeichnet, die sie in der Gattung Alysson trugen oder diese unter 
den Synonymen angefihrt. 

Durch einen Vergleich der Synonyme bei DILLENIUS (1. c.) und TOURNEFORT (In- 
stit. Rei. Herb. p. 217) wie auch bei eimigen anderen Verfassern kommt man doch zu 
folgendem Resultat: 

Alysson fruticosum incanum = nr. 4. bei DILLENIUS oder Berteroa incana DÖ. 

Alysson alpinum Polygonifolio incano = nr. 5. bei DILLENIUS oder D. dubia SUTER. 

Alysson vulgare Polygonifolio caule nudo = nr. 1.& 3. bei DILLENIUS oder D. verna L. 
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Eine Art, die nr. 2. oder der D. caroliana entsprechen könnte, ist mir doch nicht 
gelungen, innerhalb der Gattung Alysson bei TOURNEFORT ausfindig zu machen. 


Später von dieser Gattung in die Gattung Draba uberfiährte Formen sind: Alysson 
alpinum hirsutum luteum = D. aizoides L.; Alysson Veronicae folio = D. muralis L.; Alys- 
son Pyrenaicum = Petrocallis pyrenaica DC. (= D. pyrenaica L.). 

Von TOURNEFORT wurde D. incana L. zur Gattung Leucoium gefiährt (a. O. p. 219, 
DE CANDOLLE Systema II. p. 348), und auf der Abbildung in PLUKENET's Phytographica 
t. 42, fig. 1. Almag. p. 215, wird sie Leucoium s. Lunaria vasculo sublongo intorto ge- 
nannt. 

Von den heutigen Draba-Arten ist D. muralis EL. diejenige, die zuerst den Draba- 
Namen getragen hat. Schon CoLUMNA (Ecphr. p. 274) nennt nämlich dieselbe: Draba 
minima muralis discoides. 


In seinem oben erwähnten Aufsatz macht E. GREENE darauf aufmerksam, wie 
D. verna nicht nur unter den Arten obenan steht, auf welche DILLENIUS seine Gattung 
Draba gegrändet hat, sondern wie auch dieser selbst betont, dass er die D. verna abge- 
trennt hat wegen des Unterschiedes, der zwischen den Kronenblättern bei dieser und 
den Arten der Gattung Alysson vorliegt. Das Vorzugsrecht dieser Art auf den Namen 
Draba scheint hierdurch erwiesen. 


2. Allgemeine Ubersicht der Gattung Draba. 


Auf Grund der kärzeren Schötchen bei manchen Arten (D. aizoides, D. muwralis, 
D. nemorosa u. a. m.) wurde die Gattung VON LINNÉ zur Ordnung Siliculosa gestellt 
obgleich bei anderen auch längliche Frächte vorkommen, ähnlich denjenigen bei den Ar- 
ten der Ordnung Stiliquosa (z. B. Formen von D. incana, D. magellanica und D. ru- 
pestris). 

Durch die platten Keimblätter und die Lagerung der Keimwurzel in der Samen- 
schale (gegen den Rand des Keimblattes gebogen) gehört die Art zu Tribus Alysseae. 

Die Keimblätter sind bei sämtlichen, auch den behaartesten Arten, z. B. D. m- 
valis, vollkommen kahl. Aber schon die beiden nächstfolgenden, rechtwinklig zu denselben 
stehenden Blätter, zeigen die fär die bezigl. Arten kennzeichnende Behaarung. Bei hete- 
rotrichen Formen, wie D. rupestris f£. Lindblomii und D. alpina, sind es die Blätter mit 
Sternhaaren, die zuerst hervorwachsen. In Analogie hierzu kennzeichnen sich die Blät- 
ter der Verjuängungsrosetten oder der Stolonen bei heterotrichen Formen durch Stern- 
haare. 

Die Blätter der sterilen Rosette des ersten Jahres von D. alpina, D. fladnizensis, 
D. magellanica und D. mivalis und manchen Formen von D. rupestris betragen gegen 
den Herbst 10—12 an der Zahl. Bevor der Stengel das zweite Jahr hervorspriesst, kann 
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die Blattrosette von D. rupestris £. Lindblomiri und D. incana bzw. 16—20 und 80—90 
Blätter aufweisen. Bei den anderen Formen ist die Blätterzahl auch das zweite Jahr 
bedeutend kleiner. Wenn LINNÉ in der Flora Lapponica p. 212 sagt, dass D. alpina 
zirka 20 Blätter habe, meint er vermutlich ein etwas rasiges Individuum, bestehend aus 
zwei Blattrosetten. 

Die Zahnung der Rosettblätter — bei den Arten, wo solche vorkommt — 
tritt weniger an der sterilen Rosette des ersten Jahres hervor als später an der fertilen, 
d. h. die äusseren Grundblätter sind mehr ganzrandig als die dem Stengel zunächst sit- 
zenden. Bei der sterilen Rosette des ersten Jahres von D. rupestris f. Lindblomii kom- 
men doch gewöhnlich einige Blätter mit Zähnen vor, und bei D. incana von Dovre ha- 
ben die meisten Grundblätter einen oder zwei Zähne. | 

Die dunkelste, kalte Farbe von Blättern wird bei D. incana angetroffen, dann 
folgen D. cacuminum n. sp. und f. tornensis von D. magellanica subsp. borea und D. Wahlen- 
bergii. Einen helleren gelbgränen Ton haben die subsp. borea f. centralis und subsp. ci- 
nerea var. dovrensis von D. magellanica, D. fladnizensis und wahrscheinlich auch D. 
crassifolia, von welcher Art ich indessen nur Herbarmaterial gesehen habe. Zuletzt 
kommt D. alpina, deren Blätter, wie WAHLENBERG (FI. Lapp. p. 173) sagt, »laete viridia » 
sind. D. nmivalis sieht man selten so sehr glabreszieren, dass die Blattfarbe durch die 
Behaarung durchschimmert. Aber an einem kultivierten, glabreszierenden, kleinen 
Individuum schien sie mir eine intermediäre Stellung auf der Farbenskala einzunehmen, 
die derjenigen der subsp. borea f. centralis am nächsten kommt. Da die Farbe bei ver- 
schiedenen Formen der Gruppe D. rupestris etwas zu variieren scheint, hält es schwer, 
ein generelles Urteil zu fällen. Im allgemeinen scheint ihre Farbe derjenigen der D. Wahlen- 
bergii zu entsprechen. Unsere nordischen Arten wechseln bedeutend in bezug auf Grösse, 
von der 1—2 cm hohen D. crassifolia und Hochgebirgsformen von D. fladnizensis und 
D. mvalis bis zu Schattenformen von D. incana und D. magellanica var. dovrensis, die 
zuweilen eine Höhe von 40—45 cm erreichen. 

In bezug auf die Behaarung zeigen die Arten ebenso erhebliche Verschiedenheiten. 
50 haben wir einerseits D. mvalis mit einer ausschliesslichen Behaarung von Sternhaaren 
an der ganzen Pflanze, ausgenommen an den Friächten, welche kahl sind; andererseits 
D. crassifolia und D. fladnizensis WULF. f. glaberröma GAuD., die nur vereinzelte einfache 
Haare tragen. Nahe der D. nmivalis in bezug auf die Behaarung der Rosettblätter steht 
D. magellanica, wo dieselbe fast ausschliesslich aus Sternhaaren besteht. 

Blattlose Stengel kennzeichnen D. alpina und in der Regel D. Wahlenbergu. 
Wenn bei der ersteren Stengelblätter vorkommen, muss man untersuchen, ob nicht 
eine andere Abweichung vom Typus vorliegt, z. B. verkärzte Frächte, in welchem 
Falle Hybridität geargwöhnt werden kann. Bei D. Wahlenbergii scheint gelegentlich 
ein einzelnes Blatt vorkommen zu können, ich kenne aber die Art nicht hinreichend, 
um entscheiden zu können, ob dies etwas atypisches fär dieselbe ist. D. nivalis und D. 
cacuminum trägt gelegentlich ein, selten zwei Blätter am Stengel. Bei D. flad- 
mizensis kommen normal 1—2 Blätter an diesem und jenem Stengel vor — bei an- 
deren fehlen sie wiederum —; ausnahmsweise hat sie bis 3 Stengelblätter. Mit 2—3 Stengel- 
blättern ist sie von YON WULFEN beschrieben (Pl. rar. Carinthiacae in Jacq. Misc. Austr. I. 
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p. 147, 1778). Häufig ist eimes der Blätter ein Stätzblatt einer unten am Stengel sit- 
zenden Blite oder eines kleinen Zweiges. Dieselbe Beobachtung habe ich in bezug 
auf mitteleuropäische Individuen dieser Art gemacht. 

Unter den vielen Formen von D. rupestris finden sich sowohl solche, denen Stengel- 
blätter meistens fehlen, als auch andere mit mehreren oder einzelnen solchen. Zur erste- 
ren Kategorie scheinen die schottiscehen Formen zu gehören. Auch eine hebecarpe Form 
aus Jämtland kann dahin gerechnet werden. Die Draba rupestris £. Lindblomii von 
Dovre hat hingegen normal ein oder zwei Stengelblätter, zuweilen 3, ja sogar 4. HEine 
solehe Form ist in der Flora Danica fasc. 41, t. 2421 abgebildet. Die Draba rupestris 
f. inferalpina ( = D. hMirta 2 inferalpina WAHLENB.) ist von WAHLENBERG in seiner Flora 
Lapponica mit zwei Stengelblättern beschrieben und abgebildet (Tab. 11, Fig. 3). 

D. magellanica variiert mit 1—6 Stengelblättern. D. incana hat häuvfig bis 50 
Stengelblätter, ja, die Form stricta selbst bis 95. Von allen Formen gilt gewöhnlich die 
Regel, dass die Hochgebirgsformen kärzere Stengel mit weniger Blättern haben als die 
subalpinen. 

Die Fruchtstiele sind am kärzesten bei D. incana und D. nmivalis. Die längsten 
wiederum haben D. alpina und D. Wahlenbergii. Zwischen denselben stehen D. flad- 
nmzensis und D. magellanica var. dovrensis. D. rupestris hat im allgemeinen kärzere 
Fruchtstiele als D. magellanica (so z. B. auf Dovre), aber in der polymorphen Gruppe 
D. rupestris gibt es auch Formen mit Fruchtstielen, die nur unbedeutend kärzer sind 
als die Frucht (so z. B. bei Herbarexemplaren von der Åreskutan). 

Die Bläten sind bei allen unseren Arten in einer Doldentraube gesammelt, die 
Frichte bei D. alpina und D. Wahlenbergit in kurzer Traube. Die iäbrigen Arten tragen 
die Frichte in mehr oder weniger ausgezogener Traube. 

Die Farbe der Bliten bietet bei Drabae im allgemeinen wenig Abwechslung. In 
Skandinavien liegt die Farbenskala zwischen schneeweiss und goldgelb. Schneeweisse 
Bliten haben D. cacuminum und D. incana, milechweisse D. fladnizensis, D. mivalis und 
D. Wahlenbergii, rahmweisse bis hell schwefelgelbe D. magellanica, hellgelbe D. crassi- 
folia, goldgelbe D. alpina. 

In bezug auf die Grösse der Bläten, ausgehend von den kleinsten, ist die Reihen 
folge folgende: D. crassifolia, D. fladnizensis, D. nivalis, D. Wahlenbergii, D. rupestris, D. 
incana, D. cacuminum, D. alpina, D. magellanica. Die D. alpina hat einen relativ kär- 
zeren Nagel als unsere anderen Drabae und demzufolge häufig nur halboffene Bliten. 
Wären ihre Nägel länger, so wärde der Umfang der Blite ebenso gross sein wie bei D. 
magellanica, die den längsten Nagel hat. 

Die Staubfäden, aufwärts schmal röhrenförmig, nach unten an der inneren Seite 
aufgesplissen, eingebogen, sind unter dem Fruchtknoten befestigt, die beiden kärzeren an 
der Mitte der Klappen, die vier längeren zu beiden Seiten der Ränder der Klappen. Die 
Honigdrisen, die einwärts von den beiden niedrigeren Staubblättern befestigt sind, sind 
breit, viereckig, mit blossem Auge nicht wahrnehmbar. Im Gegensatz zu manchen 
Cruciferae sind unsere Drabae auch im allgemeinen selbstbestäubend. Wenn der Pollen 
reif ist, erheben sich die Staubblätter im Bogen iber die Narbe, häufig erst der eine, 
dann die äbrigen der längeren Staubblätter — zuweilen kommen alle 6 Staubblätter auf 
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eimmal im Kreise uber der Narbe vor — und die beiden Längsspalten der Staubbeutel öff- 
nen sich, sodass die Pollenkörner auf den Saum der Narbe herausfallen. (Siehe Taf. 3. n.) 
Nicht immer scheinen indes die beiden kärzeren Staubblätter zur Narbe erreichen zu 
können, bevor schon die Blite befruchtet ist und der Fruchtknoten anfängt zu wachsen. In 
der Regel erfolgt also die Bestäubung bei den Drabae nicht durch Insektenbesuch. Die 
Entstehung von Bastarden — welche innerhalb der Gattung nicht allzu selten sind — 
ist dagegen wohl der Ubertragung des Pollens durch kleine Fliegen zuzuschreiben. In- 
wiefern dies auch von D. curtisiliqua ZETTERST. oder dem Bastard D. fladnizensis < nivalis 
gilt, der fast immer angetroffen wird, wo die Stammarten bei einander wachsen, ist schwer 
zu entscheiden. Die gewöhnlich polleniäbertragenden Insekten treten wohl kaum schon 
zur Blätezeit dieser Draba-Formen, gleich nachdem der Schnee geschmolzen ist, auf 
den Berggipfeln auf. Häufig fällt wieder Schnee, der dieselben bedeckt. HSollte es eine 
zu gewagte Annahme sein, dass der Pollen von der einen auf die andere dieser niedrig 
wachsenden Formen durch Wasser vom schmelzenden Schnee iäbertragen wird? Ist 
diese Hypothese stichhaltig, so wäre hierin die Erklärung fär die grosse Frequenz von 
intermediären Formen aus arktischem Gebiet gegeben. 

Das Pollenkorn ist bei Drabae kreisrund bis elliptisceh. Unter dem Deckglas wer- 
den die Pollenkörnen stets zusammengedräckt rund, aber bei Untersuchung von frischem 
Pollen ohne Anwendung eines Deckglases ist die elliptisehe Form beobachtet worden, 
z. B. bei D. magellanica. Da diese Pollenkörner etwas dunkler waren als diejenigen an- 
derer Formen, bin ich doch im ungewissen dariber, ob man ihre Form als normal an- 
sehen darf. Vermutlich war es die Trockenheit, wodurch die Pollenkörner weniger durch- 
scheimend geworden waren, und es lässt sich ja denken, dass diese sie auch etwas de- 
formiert hatte. 

Die Gite des Pollens scheint in hohem Grade zu wechseln. BSelbst als rein angese- 
hene Arten, z. B. D. alpina, haben oft schlechten Pollen aufzuweisen. Ob dieses Ver- 
hältnis seinen Grund darin hat, dass die beziäglichen Formen in der Tat nicht rein 
sind, oder ob es anderen Ursachen zuzuschreiben ist, beispielsweise zufälligen, wie Fräh- 
lingsfrost, oder konstanten, wie dass die Art im Begriff ist, in Apogamie uäberzugehen, 
das sind Fragen, deren Beantwortung wir känftigen Forschern iberlassen missen. 

Von unseren skandinavischen Drabae haben D. magellanmica subsp. cinerea aus 
Finnland und die var. brachysiliqua derselben den längsten Griffel. Dann folgen var. 
dovrensis, D. alpina und D. Wahlenbergii. Die Länge des Griffels ist jedoch bei vielen For- 
men ein sehr schwankendes Merkmal. Im Vergleich zu den mitteleuropäischen Formen, 
D. aizoides L. und D. austriaca CRANTZ, haben alle unsere Arten kurze Griffel. 

Die Narbe ist bei den Formen der subsp. cinerea aus Finnland vom Griffel deut- 
lich abgehoben, bei D. alpina und der subsp. cinerea var. dovrensis oft kopfförmig, 
d. h. vom Griffel nach aufwärts erweitert und breiter als dieser. Bei den ibrigen 
Formen ist sie gewöhnlich punktförmig oder kaum breiter als der Griffel. Aber auch 
die Form der Narbe ist kein konstantes Merkmal. 

Die vollkommen sterile D. curtisiliqua ausgenommen, findet man die kärzesten 
Friächte bei D. magellanica subsp. cinerea var. brachysiliqua, D. alpina, D. cacuminum 
und D. Wahlenbergii. Hochgebirgsformen von D. fladnizensis haben auch kurze Frichte. 
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Die längsten werden bei D. incana und der subsp. borea f. tornensis von D. magellanica 
angetroffen. Behaarte Friächte haben D. magellanica subsp. cinerea und ihre Formen, 
D. cacuminum und gewisse Formen von D. incana und D. rupestris. Bei D. alpina werden 
zuweilen einige Haare an den Rändern der Klappen angetroffen, vermutlich ein altes 
Erbstäck von D. oblongata PR. BR. 

Die Samen wechseln zwischen 5 (Formen von D. alpina, D. cacuminum und D. 
Wahlenbergii) bis 23 in jedem Fach (D. incana und D. magellanica). Wenn kein Same 
missraten ist, ist ihre Anzahl meistens ungerade. Sie sind dunkelbraun, sehr feinkörnig 
bis nahezu glatt, mittels eines dännen NSamenstranges am Rande der Scheidewand 
befestigt. Die Form ist im allgemeinen eirund, zuweilen (bei D. incana) schmäler, platt- 
gedriäckt von beiden Seiten, wegen des engen Raumes in dem Schötchen. 

Die Dauer der Blitezeit der Drabae variiert natärlich je nach dem Standort und 
den Temperaturverhältnissen des Jahres. Erst im vergangenen Sommer (1915) habe 
ich Untersuchungen iber die Dauer der Blätezeit bei einigen Formen gemacht. Die 
Dauer ist hier fär das einzelne Individuum angegeben (s. gleich unten), nicht fär alle In- 
dividuen einer Art, was auf eimem solchen Vegetationsgebiet wie Dovre, wo manche For- 
men, z. B. D. fladinizensis, sowohl auf den Gipfeln als auch unten im Tal vorkommen, 
ein irreleitendes Resultat abgeben wirde. Man muss hier auch beachten, wie die Arten, 
die die meisten Bliten haben, auch die längste Blätezeit haben, weil nicht alle Bliten 
sich gleichzeitig entfalten. HSelbst die Bliten des einen Stengels kommen ja fräher als 
die des anderen. 

Draba alpina, kultiviert; Dauer des Blihens ca. 14 Tage (die lange Blitezeit ver- 
mutlich von gehemmter Entwicklung infolge von Därre herrährend). 

D. cacuminum, umgepflanzt und gezuächtet in dem Garten auf Kongsvold: 8 Tage. 
Auf dem Gipfel wachsend deutlich ein paar Tage länger bläihend, aber auch dort schnell 
verbluähend. 

D. fladnizensis: ca. 10—14 Tage an schattigerem Ort, Felswand gegen Westen. 

Draba incana: 20—25 Tage. 

Draba magellanica: ca. 14 Tage. 

Draba rupestris: 14 Tage oder etwas länger. 

Betreffend D. mivalis habe ich keine Beobachtungen machen können. 

Die am frihesten blihenden Gebirgsarten sind: D. mivalis, D. fladnmizensis, D. al- 
pina, D. cacuminum. Der Bastard zwischen den beiden erstgenannten, D. curtisiliqua, 
kommt etwas später als die Stammarten, ein anscheinend eigentimliches Verhältnis, 
das aber wahrscheinlich mit der Sterilität der Form zusammenhängt. In der Reihen- 
folge in Bezug auf die Blitezeit folgen dann D. rupestris, D. magellamica und D. incana. 
Die nicht auf Dovre wachsende D. Wahlenbergii hatte ich nur Gelegenheit mit den Ar- 
ten D. fladnizensis, D. alpina und D. nmivalis zu vergleichen; sie scheint aber ungefähr 
gleichzeitig mit diesen zu sein. 

In meinem Gärtchen in Djursholm habe ich neben einander wachsend D. magella- 
nmica subsp. cinerea var. dovrensis und subsp. borea f. tornensis. Die erstere entfaltet sich 
gewöhnlich ein paar Tage fräher. Ende August—-Anfang September bläht sie zum zwei- 
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ten Mal, die Stengel werden aber nicht so hoch, und die Bläten sind etwas kleiner als 
normal; die f. tornensis habe ich nicht in Refloration beobachtet. 

Was hier oben äber den Eintritt der Blätezeit för verschiedene Draba-Formen 
gesagt ist, gilt indessen nur fär Sommer mit normaler Temperatur und Niederschlägen. 
Im vergangenen Jahr (1915), das durch einen sehr trockenen Frihling und Vorsom- 
mer gekennzeichnet war, war die Reihenfolge fär die Blätezeit der Arten gerade umge- 
kehrt. Die Formen, welche in dem subalpinen Gebiet in Bläte angetroffen wurden, 
als ich gleich vor Johanni in Dovre in Norwegen eintraf, waren die gewöhnlich spät blä- 
henden D. incana und D. magellanica. 

Die D. rupestris-Formen brachen gerade wie D. fladnizensis nicht auf, bevor Nie- 
derschlag eingetroffen war. Dieses Verhältnis scheint zu besagen, dass wenigstens nicht 
alle Formen der Gruppe D. rupestris xerophil sind — einige scheinen xerophile Tropo- 
phyten zu sein. (Vgl. G. ANDERSSON und S. BIRGER: Den norrländske Florans geografiska 
fördelning, S. 21.) — Auf Kalkboden wachsend äberstand D. magellanica die Dirre. 

Noch mehr als D. rupestris schien D. fladnizensis unter dem Mangel an Nieder- 
schlägen zu leiden. An vielen Rosetten waren im vorigen Jahre die äusseren Blattwirtel 
vertrocknet. Auf subalpinem Gebiet kamen im vorigen Jahre nur vereinzelte Indivi- 
duen zur Bliite. Am meisten von allen Arten liebt jedoch D. alpina die Feuchtigkeit. Wo 
dieselbe nicht im alpinen Gebiet vorkommt, tritt sie gern auf Sumpfboden auf. 


3. Leucodrabae DC. 


Zwar sind triftige Griände vorhanden, mit LINDBLOM die drei Sektionen Chryso- 
drabae, Leucodrabae und Holarges in einer Sektion Drabae zu vereinigen. D. magellanica 
gehört nämlich durch ihre zuweilen verzweigten Stiele sowohl zu den Leucodrabae als zu 
den Holarges; D. crassifolia durch ungleiche Farbentöne sowohl zu den Chrysodrabae 
als zu den Leucodrabae, wie wir zuvor Gelegenheit hatten zu bemerken (s. meinen Auf- 
satz Nom. Drab. p. 15). Aus praktischen Gränden habe ich jedoch hier DE CANDOLLE'S 
Einteilung beibehalten. MHierdurch wird der Vorteil gewonnen, dass die Sektionen nicht 
so gross werden, wodurch wiederum die Bestimmung der Arten erleichtert wird. 


Ubersicht der Arten: 


Plantae perennes caespitosae, caulibus saepe simplicibus, petalis albidis. 
A. Folia rosularum pilis stellatis pubescentia. 
Typus der D. austriaca CÖRANTZ (= D. stellata JACQ.). 
I. Planta minima, 3—12 cm alta, scapis nudis — caulibus 1—2-foliatis; petala 3 
—3 !/, mm. longa; siliculae glabrae. D. nivalis LILJEBL. (non DC). 
II. Planta 8—35 (rarius 40) cm alta; folia caulina 1—6, subintegra—dentata 
denticulis 1—3 (rarius 4); petala 3—5 ?/, mm; siliculae puberulae. 
D. magellanica LAM. subsp. cinerea (ADAMS.). 
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a. Pedicelli pilis curtis stellatis puberuli; planta 10—30 cm alta; petala 3—5 mm 
longa. D. magellanica LAM. subsp. cinerea f. typica. 
b. Pedicelli et pilis curtis stellatis et pilis simplicibus longioribus puberuli; planta 

38—40 cm alta; petala 4—5:'/, mm longa. 
D. magellanica subsp. cinerea var. dovrensis (FRIES). 


III. Planta 10—33 cm alta; folia caulina 1—5; siliculae glabrae. 
D. magellanica LAM. subsp. borea n. f. 
a. Folia caulina ovato-lanceolata, denticulis subulatis utringue 1—5 (saepissime 
2—3) instructa; petala 4—5'/, mm longa. DD. magellanica subsp. borea f. tornensis n. 
b. Folia caulina late ovato-lanceolata, subintegra-denticulis curtis instructa, quace 
saepissime basi latiores sunt quam in forma tornensi; petala 4—35 '/, mm longa. 
D. magellanica subsp. borea f. centralis n. f. 


B. Folia exteriora rosularum aut pilis simplicibus, aut pilis sitmplicibus atque 
furcatis stellatisve una instructa. Plantae 5—25 cm altae. Typus der D. hirta L. 


I. Planta 5—12 cm alta. Scapus nudus, glaber, in statu fructifero corymboso-race- 
mosus. Folia oblongo-lanceolata, acuminata, integra, dentibus singulis praedita; pube- 
scentia heterotricha pilis simplicibus stellatisque composita. Petala 3'/,—3 '/, mm longa, 
alba. Pedicelli glaberrimi siliculam glaberrimam subaequantes. 

D. Wahlenbergiv HARTM. 


II. Plantae 2—10 cm altae, dense caespitosae; scapi nudi — caules 1—2-foliati, 
in statu fructifero racemost. 

a. MScapus pedicellique glaberrimi; silicula glaberrima. Folia sublaete viridia, ob- 
longo-lanceolata, integerrima, pilis simplicibus (bifurcatisve) ciliata. Petala 2—3 mm 


longa, lactea. D. fladnizensis WULF. 
b. Scapus puberulus (excl. in forma +); folia saturate viridia, obovato-lingulata, 
integra — denticulis 1—2 utrinque instructa. Pedicelli erecto-patuli siliculam ovato- 


ovalem puberulam (excel. in forma +) subaequantes. Petala 3'/,—4'/, mm longa, nivea. 
D. cacuminum nov. sp. 


III. Formae 5—25 cm altae, scapis nudis — caulibus 1—3-foliatis, pilosis—gla- 
bris. Folia exteriora rosularum pilis simplicibus — vel pilis simplicibus atque furcatis 
stellatisve instructa. Petala apud formas altiores 3'/—4 mm, apud humiliores 3—3 '/, 
mm longa, alba. Siliculae oblongae, glaberrimae—puberulae pedicellos suberectos 
superantes. Stigma subpunctiforme subsessile. — (grex) D. rupestris RB. BR., LINDBL. 


4. Draba hirta LL. 


LINNEÉ's Originalexemplar mit der Bezeichnung »hirta» in seinem eigenen Herbar 
in der Linnean Society in London besteht aus zwei Pflanzen, die eine eine glabres- 
zierende Braya alpina STERNB. & HoPPE, die andere eine Draba. Dass wir, wenn wir 
uns eine Vorstellung von LINNÉ's D. hirta bilden wollen, diese Braya nicht mit in Betracht 
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ziehen werden, ist ja etwas ganz selbstverständliches und bedarf kaum der Erwähnung. 
Wir haben uns demnach nur an die Draba-Form zu halten. Aber auch diese stimmt mit 
keiner in Skandinavien gefundenen Form iberein. Und doch wird Draba hirta unter 
Novitiae florae Sveciae (Fauna Svecica ed. 2, App. p. 557) als von SOLANDER auf seiner 
Forschungsreise in der Pite Lappmark und benachbarten Teilen von Norwegen 1756 
gefunden erwähnt. 

LINNÉ'sS D. MMrta (siehe Taf. 3 a) ist eine 17 cm hohe Pflanze mit einem ziemlich 
dicken Stengel. Am Stiel befindet sich nur ein minimales Blatt, ein Stätzblatt unter 
dem untersten Fruchtstiel. Die Wurzelblätter sind lanzettförmig, ganzrandig mit nur 
einfachen, ziemlich langen (1 mm) Haaren am Rande (Taf. 3 b). Die ganze Pflanze ist 
im iubrigen kahl. Die Frächte, 10 an der Zahl, sind eirund-länglich, länger als ihre et- 
was abstehenden Stiele, in gestreckter Traube. Die Wurzelblätter wirden sowohl nach 
der Form als nach der Behaarung einer sehr glabreszierenden D. alpina angehören kön- 
nen, jedoch, da Stengel und Fruchtstiele ganz kahl sind und die Fruchttraube gestreckt, 
kann es sich nicht um diese Art handeln. Waäre die Pflanze in allen Teilen 3 mal klei- 
ner, so könnte man sie als D. fladnizensis oder den Bastard D. alpina Xx fladnizensis 
deuten, aber mit jener Länge und dem kräftigen Stengel ist dies unmöglich. Von einer 
so hohen Draba wie diese, bei welcher Stengelblätter im eigentlichen Sinne fehlen, und 
deren sämtliche Grundblätter vollkommen ganzrandig sind, kann man noch weniger 
vermuten, dass sie einer der skandinavischen Formen angehört, die gewöhnlich unter 
dem Namen »D. hirta» gehen. Als ich im Fräöhjahr 1911 die Drabae im Kew Herbar 
durchmusterte, fand ich einige Individuen von D. gelida TuRrRcz., geschenkt von TURCZANI- 
NOW selbst, welche recht gut mit LINNÉ's Originalexemplar von D. hMrta äbereinstimm- 
ten. Meine Vermutung, dass es dieselbe Form sei, habe ich unträglich bewahrheitet 
gefunden, nachdem ich aus dem Botanischen Museum in Christiania Individuen von 
D. gelida, von TURCZANINOW an M. N. BLYTT geschenkt, gesehen habe. Nie stimmen 
anscheinend in allen Teilen mit D. Mrta äberein, mit Ausnahme des Stiätzblattes, wel- 
ches fehlt, aber nach der Pflanzenbeschreibung hier nachstehend ausnahmsweise bei der 
Art vorkommt. Taf. 2. nr. 10 stellt einen längeren, etwas schlanken Stengel mit Frucht, 
aber ohne Blattrosette dar; er wird ergänzt durch die Blattrosette in nr 8. und 9. Die 
Bliten sind weiss. Da die Flora Baicalensi-Dahurica von TURCZANINOW, welche in Bull. 
d. Nat. d. Mosc. einbegriffen ist, ein seltenes Werk ist, gebe ich hier aus demselben 
Tom. XV. (1842) p. 250—251 wieder, was tuber D. gelida gesagt ist. Die Pflanze ist unter 
Sect. II. Leucodrabae DC. angefäöhrt. 

»A. glabrae vel pilis aut simplicibus bifurcis vestitae. a) acaules vel subacaules. 

126 D. gelida m. D. caulibus erectis glaberrimis; foliis oblongis, subintegerrimis, 
acutiusculis, basin versus longe attenuatis, glaberrimis vel pilis simplicibus bifurcisve 
ciliatis; petalis calyce duplo majoribus; siliculis ovato-oblongis pedicello sublongioribus, 
stylo brevi. 

o. foliis pilis simplicibus ceiliatis. D. gelida Tvrez. Cat. pl. Baic. Dah. n. 131. 

B. foliis vel omnino glabris eciliatis vel basin versus ciliis paucis ssmplicibus apice- 
que bifurcis instructis. D. primuloides Turcez Cat. pl. Baic. Dah. n. 132. 
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Caespites foliorum plus minus densae, cauliferae aut steriles. Caules simplicissimi, 
aphylli, rarissime ramulo et ad basin ejus folio aucti. Folia radicalia externa plerumque 
emarcida, caeteris multo breviora et latiora, obovata, obtusa, subdenticulata. Sepala 
glaberrima, oblonga, elliptica. Petala obovata, lactea. Filamenta subaequalia, basi di- 
latata. NSiliculae obovatae vel ovato-oblongae, glaberrimae, pedicellis plerumque bre- 
viores, rarius illos aequantes. Valvulae planae, ad margines subconvexae, nervo medio 
dorsali destitutae. Dissepimentum completum, hyalinum, enervium. Semina 8, in lo- 
culis biserialia, pendula, rufa. Stylus bevis sed manifestus, stigmate capitato, subbilobo 
terminatus. » 

Dass die Draba gelida, die so viel ich weiss, nur in der Baikal-Gegend und auf den 
Kurilischen Inseln gefunden worden ist, in Skandinavien vorkommen sollte, ist unwahr- 
scheinlich. Friäher unbekannte Gebirgsgegenden unseres Landes, wie auch unseres Nach- 
barlandes Norwegen sind in den letzten Jahren durchforscht worden, und unter den 
Draba-Formen, welche angetroffen wurden, war keine Form zu finden, die auch nur an- 
nähernd D. hirta L. glich. Hier liegt wahrscheinlich eine Verwechslung vor. Es ist sicher 
nur Braya alpina, die LINNÉ von SOLANDER erhalten hat, und die S. in Lappland 
oder benachbarten Teilen von Norwegen gesammelt hat. Aus dem Junkerdalen finden 
sich im Reichsmuseum Formen, die völlig dem Individuum entsprechen, das sich rechts 
auf dem Bogen von D. hMrta befestigt findet, auch in bezug auf die ganzrandigen Blätter 
derselben. Meines Wissens kennen wir von SOLANDER's Lapplandreise nichts weiter, 
als dass dieselbe innerhalb Pite Lappmark bis zum Säd-Foldenfjord unternommen wurde, 
wo er bei der Rörstad-Kirche die Gentiana lutea entdeckte. 

C. HARTMAN, der in »Anteckningar till de Skandinaviska växterna i Linnés Her- 
barium» das Herbar beschrieben hat (Vet. Ak. Handl. 1849 und 1853), bemerkt bei 
der Besprechung der Schwierigkeiten bei der Benutzung von LINNEÉ's Herbar (a. O. 
1849 S. 157 & 158), wie mitunter ein ausländisches Exemplar anstatt eines nordischen 
eingelegt worden sei, und wie diese ausländischen Formen zuvor nicht immer hinreichend 
untersucht worden, sondern nur nach einer flächtigeren Besichtigung zu der am näch- 
sten kommenden unserer Arten gestellt worden zu sein scheinen. Diese Worte HART- 
MAN”s treffen wahrlich auf das Herbarexemplar von D. Mrta zu, denn die D. hMrta 
L. ist eine D. gelida Turcz. 

Es ist festgestellt worden, dass in bezug auf die Nomenklatur die Pflanzenbeschrei- 
bung vor dem Originalexemplar gelten soll. Wir werden hier sehen, in welchem Verhält- 
nis sie in bezug auf D. Mrta zu emander stehen. Die Diagnose der D. hirta ist zuerst 
ganz kurz in Systema naturae, ed. X. (1759), p. 1127, gegeben, aber die Pflanze ist aus- 
fähbrlicher in Species plantarum, ed. IT. T. 2. (1763), p. 897, beschrieben. Die letztere 
Stelle lasse ich hier folgen: »D. scapo unifolio, foliis subhirsutis, siliculis obliquis, pedi- 
cellatis. — — — Simillima D. incanae sed caulis nudus, in medio folio unico lanceolato. 
Petala alba, emarginata. WSiliculae magis glabrae et ovatae, pedunculo siliqua dimidio 
breviore; nec subsessiles.» 

Wie man sieht, ist es die sibirisehe Form, die LINNÉ vor sich gehabt hat, als er die 
D. hirta beschrieb. Das Merkmal der weissen Farbe ist dagegen wohl der Braya alpina 
entnommen, da die DPraba-Form in Frucht ist. 
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Wirden wir nun versuchen, LINNÉs Beschreibung auf eine skandinavische Form 
anzuwenden, so wiärde sie am besten auf D. fladnizensis WULF. passen. Diese Form hat 
nämlich oft ein einziges Blatt ungefähr an der Mitte des Stengels, häufig als Stätzblatt 
unter dem untersten etwas entfernten Fruchtstiel oder einem kleinen Zweig. Niedrig 
wachsende Formen von D. rupestris haben auch dies oder jenes Stengelblatt; bei diesen 
ist es jedoch meistens weiter unten am Stengel befestigt. 

Da es aber eme Draba-Form, D. gelida, gibt, mit welcher sowohl Pflanzenbeschrei- 
bung als auch Originalexemplar iäbereinstimmen, wäre es ja unnatärlich zu versuchen, 
den Begriff einer gewissen anderen Form aufzuzwingen. Als Typus kann dagegen der 
Name D. hirta fär alle Formen mit emfachen Haaren stehen, sei es mit ausschliesslich 
solehen oder mit einfachen Haaren neben Sternhaaren. Bei uns wärden D. fladnizensis 
WourLFr. alle Formen der D. rupestris-Gruppe und D. Wahlenbergii HARTM. (non LINDBL.) 
dem Typus der D. lMrta angehören. Die hoch wachsenden, grossblumigen Formen mit 
mehreren Stengelblättern, die seit den Tagen J. W. ZETTERSTEDT'S (Zett. resa 2. (1822) 
S. 24 und 44) unter dem Namen D. hrta gehen, mössen durch ihre Bekleidung nahezu 
ausschliesslich mit Sternhaaren auf den Grundblättern ebenso wenig wie D. nmivalis 
LILJEBL. (non DC. ) hierher sondern zu einer Gruppe gestellt werden, fur welche D. 
austriaca ÖRANTZ ( = D. stellata JACQ.) als Typus stehen wärde. Die mehrblättrige Form, — 
die von mir als zu einer Unterart von D. magellanica LAM. gehörend identifiziert wurde, 
—, hat man vor ZETTERSTEDT's Zeit zu D. incana gestellt. Eine solcehe Form mit beinahe 
kahlen Friächten, gesammelt von LINNÉ selbst auf seimer Lappland-Reise und an BUR- 
MAN geschenkt, findet sich in der DELESSERT'schen Bibliothek, in der Bibliotheque de 
I Institut de France in Paris (siehe Taf. 3, c, wo eine mir freundlichst von Prof. C. 
LINDMAN geschenkte Zeichnung wiedergegeben ist). LINNÉ hat diese Pflanze »Draba 
caule ramoso folioso foliis dentatis» genannt, obgleich die Blätter an diesem Individuum 
ganzrandig sind, aber LINNÉ verstand unter dieser Bezeichnung die Art D. incana (FI. 
Lapp. p. 211). Nach TH. M. FRIES (Anteckningar rörande en i Paris befintlig Linnéansk 
växtsamling, Vet. Ak. Öfvers. 1861 S. 265) stellte auch WAHLENBERG solche Formen zu 
D. incana. Die am höchsten wachsende D. hirta-Form, die er abgebildet und beschrie- 
ben hat, a inferalpina, hat auch nur 2 Stengelblätter (FI. Lapp. p. 175; Tab. XI, Fig. 
3). Die dicht sternhaarigen Formen mit mehreren Stengelblättern sind demnach nie- 
mals von LINNÉ selbst D. Mrta genannt worden, ein Umstand, der betont zu werden 
verdient. Und auf keine andere, der Sectio Leucodrabae angehörende Form wärde die 
Pflanzenbeschreibung in Species Plantarum so schlecht passen wie auf diese. In Man- 
tissa IT. p. 424 hat LInNÉ als Synonym fär D. hirta die »D. stellaris JACQ. spec.» aufge- 
stellt. Schon in der Species plantarum steht die Bursa pastoris alpina hirsuta B. als 
solches. Wiärden wir auch ferner eine kollektive Art (nicht »Typus») D. hirta haben, 
so ist demnach mehr Grund vorhanden, nach LINNE die mitteleuropäischen D. dubia 
SUTER (= Bursa pastoris alpina Mrsuta Prod. p. 51) und D. austriaca CRANTZ (= D. 
stellata JACQ.) dahin zu stellen als die D. magellanica-Formen. 

Ich habe dies gegen diejenigen Forscher hervorheben wollen, die auf dem Namen D. 
hirta als Bezeichnung fär alle unsere Leucodrabae ausser D. fladnizensis, D. mivalis und D. 


— 
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Wahlenbergii bestehen. Es kann ja, wenn man die Formen nicht trennen kann, bequem 
sein, fär viele derselben eine gemeinsame Bezeichnung zu brauchen. Dies aber ist ein 
Verfahren, das nicht dazu beiträgt, die systematischen Begriffe zu klären. 


5. Draba magellanica Lam. Geschichte und Identifizierung. 


Die erste französiche Weltumsegelung unter BOUGAINVILLE (1766—69) machte 
— von Rio de Janeiro bis Mauritius — PHILIBERT COMMERSON als Naturforscher mit. 
An den Ufern der Magellansländer, wahrscheinlich an der Ostkäste von Patagonien und im 
Dez. 1766 entdeckte dieser eine der Familie Cruciferae angehörende Pflanze, der er den 
Namen Lunaria floribus albis siliquis utriusque acuminatis non intortis beilegte. (Der 
ältere Name fär Draba incana war: Lunaria vasculo sublongo intorto. Pluk. Phyt. Tab. 
42, Fig. 1; Almagest. p. 215). Nach COMMERSON's Tode (1773 auf Mauritius) kamen 
seine Pflanzensammlungen nach dem Museum du Jardin des Plantes in Paris. Sie 
wurden von den Gebriädern JusstrEv und LAMARCK ausgebeutet. Die vorerwähnte 
Pflanze wurde von LAMARCK zur Gattung Draba gestellt und erhielt nach dem Fund- 
ort den Namen D. magellamica. Die Pflanzenbeschreibung findet sich in dem bota- 
nischen Supplement zu D AÅLAMBERT's und DIDEROT's Encyclopédie Méthodique, tom. 
IT. ip. 328. 

Von Draba magellanica gibt es in Norwegen und Kuusamo im nordöstlichen Finn- 
land Formen, die sich von der subantarktischen hauptsächlich durch etwas mehr ge- 
zähnte Blätter unterscheiden. Die Form aus Finnland ist mit Recht zur D. arctica oder, 
wie HJELT sie nennt, D. hirta var. arctica (J. VAHL) WaArs. (Consp. F1. Fenn. p. 335) gestellt 
worden. Die Draba-Form aus Norwegen, welche der D. magellanica am nächsten steht, 
ist D. incano-hirta HARTM., D. hirta LINDBL. (non L.), D. hMirta elatior BLYTT genannt 
worden. In späterer Zeit ist sie zu D. arctica J. VAHL gestellt worden. In allen Teilen 
deckt sie sich doch nicht — im Gegensatz zur obenerwähnten Form von Kuusamo — 
mit D. arctica J. VAHL, deren ältester Name D. cinerea ADAMS ist. Am richtigsten därfte 
sie als eine Varietät derselben zu bezeichnen sein. 

Eine andere Varietät ist die Form aus Karelien, die zuerst D. hirta L. f£. brachysi- 
liqua MELA (Suomen koulokasvio S. 35) und später von H. LINDBERG D. hirta var. 
arctica (J. VAHL) Wars. f. brachysiliqua (MELA) LINDBERG fil. genannt worden ist. 

Diese Form steht in bezug auf den Habitus der arktischen D. cinerea nahe, scheint 
aber einer nicht völlig reinen Rasse derselben anzugehören. 

Die Formen, welche wir hier besprochen haben, sind alle durch behaarte Friächte 
gekennzeichnet. Sie sind von mir, sowohl die arktischen, als die nordischen als eine Un- 
terart zu D. magellanica unter dem Namen subsp. cinerea (ADAMS) gestellt worden. 
Manche derselben hätten doch recht gut lediglich als Varietäten bezeichnet werden kön- 
nen, so nahe scheinen sie mir der subantarktischen D. magellanica zu stehen. Etwas 
mehr von dieser entfernt sind natiärlich die Formen mit kahlen Friächten von »D. incano- 
hirta HARTM. » und »D. arctica J. VAHL.» (HARTMAN beschreibt nämlich die erstere Form 
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sowohl mit kahlen als auch mit behaarten Friächten.) Diese leiocarpen Formen sind von 
mir als eine zweite Unterart unter dem Namen subsp. borea (ad interim) aufgestellt 
worden. In Skandinavien werden sie in mehreren Vegetationsgebieten angetroffen: in 
Jotunheim, Dovre und Finnmarken in Norwegen, in Lule und Torne Lappmark in 
Schweden und an den Seeen Kilpisjärvi und Paanajärvi in Finnland. 

Auf die grosse Ubereinstimmung und die kleineren Verschiedenheiten, welche die 
Formen unter einander charakterisieren, werden wir Gelegenheit haben bei einer Ubersicht 
uber die Formen der D. magellanica zuräuckzukommen. Hier werde ich nur die Stätz- 
punkte fir meine Äusserungen iiber die Affinität der Formen anfihren, die aus der bo- 
tanischen Literatur zu entnehmen sind, und einige Beobachtungen bei der Durchsicht 
von Herbarmaterial erörtern. Als ich im Friähjahr 1911 zwecks Herbarstudiums der 
Gattung Draba London besuchte, traf ich in the British Museum, Natural History, 
eine kurzwichsige D. magellanica aus Punta Arenas in Patagonien, deren Ubereinstim- 
mung mit D. arctica J. VAHL so schlagend war, dassich mich fragen musste, ob der Standort 
tatsächlich der angegebene sein könne. Meine Zweifel wurden jedoch bald verscheucht. 
Ich fand nämlich kurz darauf im Kew-Herbar ein Seitenstäck zu dem obenerwähnten 
Individuum in einer D. magellanica, die laut einer Notiz von S. GouvaAN, Prof. in Mont- 
pellier, geboren 1733, gestorben 1821, von COMMERSON stammte — demnach ein auten- 
tisches Exemplar. Dieses Individuum hatte später dem Herbar J. D. HOOKER's 
angehört, wie ein Stempel auf dem Bogen besagt. Uber diese Draba ävssert sich HOOKER 
in der Flora Antarctica, part. 2. p. 233 wie folgt: 

»Draba incana Lin. Sp. Pl. 893; Sm. Engl. Bot. I. 388; Var. magellanica:folisintegris, 
siliculis planis velutinis. Draba magellanica Lam. Dict. vol. II. p. 328. DC. Syst. vol. 
IT: 'p. 349; Prod vol ip. 170! 

Hab. Strait of Magelhaens by the margins of alpine woods. COMMERSON (in the 
Herb. Hook.). 

The only specimen of this plant I have seen was derived from the Herbarium of 
Mr. GOoUAN and is marked by him as received from COMMERSON; it is quite undistin- 
guishable from D. incana under which name I along with ToRREY and GRAY in the flora 
of North America, include D. confusa ErrRH. The specimen is about 8 inches long and 
consists of a single stem (probably one of several from the same root) bearing linear 
obtuse and entires radical leaves, scarcely an inch long; the ascending portion is erect and 
scarcely branched, with three sessile, ovate-oblong leaves; the raceme 3 inches long; 
pods erect, 4 lines long and less then one in breadth borne upon stout pedicels, shorter 
than themselves, seeds immature small, pale, redbrown. In this genus characters taken 
from a solitary, though complete, specimen are invalid, and since it is undistinguish- 
able from some north-american and European states of D. incana, I am obliged to 
write it with them: for I can find no reason to suppose that they will eventually prove 
distinct. 

It is singular that this plant, apparently identical with one so abundant throughout 
the arctic regions and the elevated mountains of the North temperate zone, should not 
have been seen in the Southern by any collector save D. GILLIES who is stated (Bot. 
Miscell. vol. TITT. p. 138) to have found a solitary specimen on the Andes of Mendoza and 
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COMMERSON. It certainly does not appear amongst the plants of the Columbian Andes 
that have been published by HUMBOLDT and more recently discovered by col. HALL 
and professor JAMESON. » 

Ebenso wie die D. magellanica von HOOoKER zu D. incana gestellt wurde, ist auch 
eine nordische Form von D. magellanica (oder die von mir als subsp. borea aufgestellte) 
von LINNÉ selbst zu dieser Art gestellt worden. Wir wissen dies durch ein Exemplar, 
das LINNÉ selbst in Lappland gesammelt hat und das er J. BURMAN schenkte. Dieses 
Individuum findet sich nun in der Delessertschen Bibliothek in der Bibliotheque de 
PInstitut de France å Paris (siehe Taf. 3 c), wo eme Abbildung dieser Pflanze zu fin- 
den ist; die Abbildung nebst der nachfolgenden Pflanzenbeschreibung wurde mir freund- 
lichst von Prof. C. LINDMAN iberlassen: Draba nr. 254. in der lappischen Pflanzensamm- 
lung LINNÉ's, die von diesem JoH. BURMAN in Amsterdam geschenkt wurde (siehe TH. 
M. FRIES in Öfvers. af K. Vet. Ak. Förh., 1861: N:r 6. S. 255). 

»Draba caule ramoso folioso, foliis dentatis.» Diese wird von LINNÉ selbst und 
WAHLENBERG mit Draba incana L. identifiziert (siehe weiter TH. M. FRIES, a. a. O. S. 
265). 

Beschreibung des abgebildeten Exemplares: »Stengel 20 cm. hoch, mit 1 Blatt an 
der Mitte, Blatt an der Rickseite dicht sternhaarig; Bliten sehr wenige, Blitenstiele 
3 cm. lang; Schötchen schmal, nahezu kahl, ausgenommen am Rande; Stengel sehr spär- 
lich behaart; Kronenblätter ziemlich gross. CARL LINDMAN (Abschrift und Beschreibung 
1910). » (Siehe Taf. 3 c.) 

Wenn HooKER D. magellanica zu D. incana stellt, betont er, dass er unter diesem 
Namen auch D. confusa EHRH. einbegreift. In Beiträge 7. teilt EHRHART LINNÉ's D. in- 
cana in zwei Formen, D. confusa und D. contorta, ein. Bei jener werden die Blät- 
ter als »ncanae», die Fruchtstiele und die Schötchen als »pubescentes», bei dieser die 
Stengelblätter als »hirsuti», die Schötchen als »contortae glabrae», bezeichnet. C.J. HART- 
MAN, der sowohl D. confusa als D. contorta fär Formen von D. incana L. hielt, hat unter 
dieser Art angemerkt (Skand. F1. 11 ed. S. 206), dass die von EHRHART erwähnten Merk- 
male sich nicht immer in der Natur so verteilt finden. Es sind zwei Fragen, die uns nun 
entgegentreten: 1. Ist HARTMAN's Auffassung richtig? und 2. meint HOooKER mit dem 
Namen D. confusa dieselbe Form wie HARTMAN? 

Wenn wir EHRHART's Exsiccat zu Rate ziehen könnten, wäre die erste Frage leicht 
gelöst. Aber auch ohne dies können wir sie vielleicht beantworten. Die Pflanzenbe- 
schreibung, die uns EHRHART in Beiträge 7.5. 15 schenkt, steht unter der Rubrik: »Bestim- 
mungen einiger Arten in meinem Gärtchen.» FE. hat demnach diese Draba-Formen ge- 
zächtet, und da er als Heimatland fär D. confusa Schweden angibt, muss die Form von 
hier stammen. Wahrscheinlich hat er die Pflanzen-aus Samen gezogen, gesammelt in 
der Umgegend von Uppsala, wo er als Schiöler LINNÉ's vom ?9/, 1773 bis zum ?/, 1776 
verweilte. In einer Note in Conspectus Litteraturae Botanicae sagt WIKSTRÖM iber E.: 
Circa Upsaliam sub aestatibus quotidie fere excursiones botanices instituit et plantis 
novis, tam Systema, quam Floram Svecicam ditavit». (Dass eine Form mit behaarten 
Frichten um Uppsala angetroffen wird, wissen wir aus einer Note unter D. incana in 
BERTOLINT'S Flora Italica tom. VI. p. 46, wo es heisst, dass eine von WAHLBERG geschenkte 
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Form aus Uppsala behaarte Friächte hat.) HARTMAN's Auffassung von D. confusa, zu 
der er wahrscheinllich auch durch eine Zusammenstellung der eigenen Angaben EHR- 
HART'S mit WIKSTRÖM's gekommen ist, erweist sich demnach als stichhaltig. 

Wir kommen nun zu unserer zweiten Frage, ob HOoKER diese Form von D. incana 
L. meint, wenn er von D. confusa EHR. spricht. 

Unter dem Namen D. confusa hat zuerst A. P. DE CANDOLLE in Systema Naturale 
II. p. 348 und später KocH (Syn. Fl. Germ. ed. 1. p. 65) eine mitteleuropäische Art beschrie- 
ben. Als Synonym hat DE CANDOLLE »D. stylaris GAY, inedit. in Herb. Gaud.» auf- 
gestellt. Unter dem Namen D. stylaris GAY beschreibt KocH die Pflanze wieder in der 
2. Auflage der Synopsis p. 70. In der 3. Auflage p. 57 wird sie D. Thomasii KocH nach 
E. THOMAS, der sie zuerst im Wallis entdeckt hat, genannt. (Auf Grund des Angefihrten 
scheint mir der Name der Form D. stylaris KocH lauten zu missen.) Diese Art steht 
sowohl D. incana als D. magellanica nahe, ist aber von beiden gut zu unterscheiden. Die 
Stengelblätter sind zahlreich wie bei D. incana, obgleich mehr ganzrandig, die Behaarung 
der Blätter besteht wie bei D. magellanica fast ausschliesslich aus Sternhaaren. Da die 
wirkliche D. confusa EHRH., wie wir gesehen, nur eine D. incana-Form ist, scheint es 
ja wahrscheinlich, dass HOooKER nicht diese gemeint hat, als er von D. confusa sprach, 
sondern die mitteleuropäische Form, die auch von DE CANDOLLE unter dem Namen D. 
confusa und mit Hinweis auf EHRHART's Beiträge beschrieben wurde. — Dies war mein 
Gedanke, bis ich unter den Drabae aus den Sammlungen der Universität Lund eine D. 
confusa aus Nordamerika antraf, geschenkt von HooKER. Diese Pflanze gehört nicht 
zu DE CANDOLLE'S Art ( = D. stylaris KocH), sondern ist gerade die Form — ähnlich 
denjenigen von Dovre —, die ich zuerst nach GELERT D. arctica genannt und dann zu 
D. magellanica LAM. (siehe Taf. 2 N:r 7) gestellt habe. Und meint nun HOooKER, wie 
aus dem Gesagten hervorgehen därfte, eme Draba arctica-Form, wenn er von D. confusa 
spricht, so hat er schon vor mir die D. arctica J. VAHL mit der D. magellanica LAM. iden- 
tifiziert. 

Unter den Namen D. confusa und D. Thomasi KocH trifft man im iäbrigen nicht 
selten Formen von D. magellanica an. So befindet sich im naturhistorisehen Reichs- 
museum zu Stockholm ein Individuum aus Tirol unter dem Namen D. Thomasii KOCH 
(Tab. 2 N:r 2) neben einer wirklichen solchen oder D. stylaris KocH. 

Als CHR. SOMMERFELT zuerst die var. dovrensis der subsp. cinerea aus Dovre auf- 
stellte, sandte er ein Individuum an OC. J. HARTMAN unter der Bezeichnung »D. confusa ». 
— HARTMAN beschreibt die Form (in der 2. Aufl. der Sk. F1. 1832) unter dem Namen 
D. incano-Mrta, nennt sie aber in der 3. Aufl. 1838 D. confusa. Von L. REICHENBACH”S 
Plantae Criticae war der 8. Band im Jahre 1832 herausgekommen, und in der Abbildung 
von D. confusa, die darin vorkommt, glaubte HARTMAN die Form wiederzuerkennen, 
die SOMMERFELT auf Dovre in Norwegen gefunden hatte. REICHENBACH”s Abbildung 
stellt ein nachoben etwas verzweigtes Individuum dar, das nach seinem Habitus unleug- 
bar an eine verzweigte Dovre-Form von D. magellanica erinnert. (Da das Original 
der Abbildung aus dem Nicolaital im Wallis stammt und von C. THOMAS geschenkt ist, 
muss es DE CANDOLLE's und KocH's D. confusa sein.) In einer Fussnote zur Beschrei- 
bung dieser Abbildung äussert REICHENBACH folgendes: »Es ist bekannt, dass D. sty- 
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laris GAY hierher gehört. Auch berichtet Mr. GAY neuerlich in Ferussacs Bulletin, dass 
D. magellanica nicht verschieden sei.» 

Einer der Einwände, denen ich bei der Behauptung, dass D. incano-hirta HARTM. 
der Art D. magellanica angehört, begegnet bin, war der, dass diese nordische Form nicht 
mit einer subantarktischen identisch sein könne. Es därfte iäberflässig sein, diesen Ein- 
wand zu widerlegen. Fär diejenigen, welche die subantarktische Flora nicht kennen, 
will ich jedoch hier die mir bekannten Arten aufzählen, die mit nordischen identisch sind 
oder ihnen nahe stehen. 

Von Phleum alpinum IL. finden sich im naturhistorisehen Reichsmuseum Indivi- 
duen von Punta Arenas gesammelt von Dr. C. SKOTTSBERG. 

Unter »Feuerländischen Bliten» von demselben kommen folgende Arten vor: 

Triglochin maritima &L., Triglochin palustris L., Montia fontana L., Cerastium 
arvense L. Cardamine hirsuta LDL. "magellanica Hook fil., Apium graveolens IL. (diese 
Pflanze später vom Verf. Apium australe DU PETIT THOUARS genannt), Primula farinosa 
L. "magellanica PHI. 

In »Zur Flora des Feuerlandes» hat Dr. SKOTTSBERG noch mehrere Arten ange- 
geben, die auch bei uns vorkommen. Es sind: Cystopteris fragilis REINH., Botrychium 
Iamaria L., Ågrostris canina L. "grandiflora HACKEL., Deschampsia flexuosa (1L.) TRIN., 
Trisetum subspicatum BEAUV. var. breviglume HACKEL., Poa annua L., Poa pratensis L., 
Poa cenisia ALL., Festuca ovina L., Carex microglochin WAHLENB. "oligantha (BOooTtH) 
Kökr., Carex canescens L. "robusta M. N. BryTT, Urtica dioica L., Cerastium vulgare 
C. J. HARTM., Sagina procumbens L., Brassica campestris L., Capsella bursa pastoris (1L.) 
MeEbD., Galium aparine L., Erigeron uniflorus L., Matricaria inodora 1. 

Carex irrigua WAHLENB. wird nun von KUKENTHAL in ENGLER's Pflanzenreich 
mit Carex magellanica LAM. identifiziert. Der dänische Botaniker Dr. TH. HOLM, der im 
Reichsmuseum zu Stockholm das Material von C. magellanica durchgesehen und kri- 
tisch gepräft hat, hat, laut mändlicher Mitteilung von Professor LINDMAN, die Identität 
bestätigt. Fine andere hochnordische Art, Carex festiva DESV., wurde von KUKEN- 
THAL gleichfalls mit der subantarktischen Carex macloviana Dp URV. identifiziert. 

Nach Lektor H. SmMMmons” Flora of Ellesmereland p. 147 kommt Carex incurva 
LiGHTF. auch auf subantarktisehem Boden vor, nämlich in Feuerland. 

Die Draba magellanica LAM. f. genuina ist von A. GrRiIsEBACH (K. Gesell. d. Wissensch. 
zu Göttingen B. 6. (1856) p. 115) beschrieben, der folgendes iber sie äussert: 

»Draba magellanica LAM. Syn. D. incana var. D. HooKER Flora antarct. 2 p. 233. 
His notis a D. incana IL. hemisphaerii borealis recedit: praecipue stylo distinceto tenui 
" longo, deinde foliis integerrimis, rarius utrinque unidenticulatis, pube caulis biformi, 
stellata adpressa, simplici patula (in D. incana L. pubes stellata ipsa laxior est), petalis 
siccis pallide flaventibus (nec candidis); magis accedit ad D. Gilliesii HOOK. ARN., dif- 
fert vero nostra stylo breviori, siliculis dense stellatopubescentibus strictis (nec contortis). » 

Schliesslich sei mir gestattet, die ausfiihrlichste Beschreibung der D. magellanica 
f. gemwina, die ich kenne, anzufihren, nämlich diejenige CARLOS REICHE's in Flora de 
Chile, vol. I. p. 110, 113, welche in der Originalsprache folgenden Wortlaut hat.: 


bb 
No 
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Plantitas cubiertas de vello mas o ménos tupido de pelos estrellados. Corolla blanca. 

Siliculas no torcidas. Estilo corto (1 mm) o nullo. Silicula vellosa: 

D. magellanica LAM. 
GAY I, paj. 156. (D. incana var. HooK, D. caespitosa Mor. D. Saffordi PHiL. Anal. Univer. 
Santiago 1893, (vol. 81), paj. 331). 

Planta perene cubierta de un vello corto i tupido. Hojas radicales en roseta, ob- 
longas, mas o menos obtusas. Las hojas tallinas escasas, sésiles, oscuramento dentadas 
Sepalos vellosos con las mårjenes membranosas. Siliculas vellosas, algo mas cortas que 
los pedunculos, no torcidas. Estilo mui corto (0,;—0,75) mm. Tallo 0;08—0,3 m. La 
D. Saffordi parece establecida sobre individuos raquiticos. Estrecho de Magallanes. 
Diciembre—Enero. » 


Wir werden, bevor wir dieses Kapitel beschliessen, noch einen Uberblick uber die 
Geschichte der Pflanze in der skandinavischen botanischen Literatur nehmen. 

Wir haben gesehen, wie die D. magellanica subsp. borea oder die leiocarpe Form 
sowohl von LINNÉ als von WAHLENBERG zu D. incana gerechnet wurde. Erst ZETTER- 
STEDT nannte sie D. MMirta, indem er bei verschiedenen Gelegenheiten von einer D. lirta 
mit 3—4 Stengelblättern redet, die er am Tornejaure angetroffen hatte (ZETT. Resa 2 
(1822) NS. 24 und 44). Es ist auch ein Zufall, der wie Absicht anmutet, wenn WAHLEN- 
BERG in bezug auf das Vorkommen von D. alpina ZETTERSTEDT anföhrt, aber seine Äus- 
serungen betreffs D. Mrta äbergeht (Flora Svecica ed. 1. p. 399). 

Beiläufig wurde erwähnt, wie eine Form der subsp. cinerea, oder wie ich im An- 
schluss an E. FRIBS sie genannt habe, die var. dovrensis, von CHR. SOMMERFELT in der 
ersten Hälfte des 19. Jahrhunderts auf Dovre angetroffen und von ihm unter der Be- 
zeichnung »D. confusa?» an HARTMAN iäbersandt wurde. Der Bezeichnung fägt SOM- 
MERFELT hinzu: »Doch scheint sie mir so verschieden von D. incana, dass sie sich schwer- 
lich mit derselben vereinigen lässt.» Wie erwähnt, erhielt die Pflanze von HARTMAN 
in der 2. Aufl. der Skand. FI. den Namen D. incano-hirta HARTM. und später in der 3. 
Auflage 1838 den Namen D. confusa, aut Grund der Ähnlichkeit, die er zwischen dieser 
und der D. confusa in L. REICHENBACH's Plantae Criticae zu finden meinte. Er berich- 
tigt indessen diesen Irrtum in Botaniska Notiser 1841, S. 96 und gibt der Pflanze ihren 
ersten Namen zuriäck. Von E. FRIES wird diese Form im Herbarium normale, fasc. 
VIII, n:o 24 unter dem Namen D. dovrensis aufgenommen, den M. N. BLYTT in 
Briefen an FRIES angewendet hatte. Die Form mit kahlen Frächten oder subsp. borea, 
die FRIES aus Karesuando von L. L. LAESTADIUS erhalten hatte, kommt dahingegen 
schon im fasc. III. n:o 23 unter dem Namen D. hrta vor. FRIES bemerkt selbst in Sum, 
Veget. p. 150—151 unter D. hirta-dovrensis, wie er hier die Form nennt: »haec in Hort. 
Christ. et D. hirta in Hort. Ups. absolute simillimae factae!» — Die vorerwähnte in meh- 
reren Hinsichten obwaltende Ubereinstimmung zwischen der Form mit kahlen und der 
Form mit behaarten Friächten war auch von dem gewissenhaften Monographen der Gat- 
tung Draba A. E. LINDBLOM (Bot. Not. 1841, S. 224) bemerkt worden. C. J. HARTMAN 
wiederum scheint vorwiegend die dichtere Behaarung des typischsten Individuums der 
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subsp. cinerea var. dovrensis ims Auge gefasst zu haben (Bot. not. 1841 S. 96). LINDBLOM 
hat in seiner Monographie iber die Gattung Draba dieser Form den Namen D. hirta 
G hebecarpa gegeben, während er die subsp. borea D. hirta 2 leiocarpa nennt (Bot. Not. 
1839, S. 52, Linnaea XIII p. 330., Vet. Ak. Handl. f. 1839, S. 66). LINDBLOM glaubte näm- 
lich, dass LINNÉ mit dem Namen D. hMrta diese hochgewachsene Form mit grösseren 
Bliten meinte. HARTMAN wiederum hielt LINSÉ's D. Mrta för LINDBLOMS D. scandi- 
navica oder eine niedrig wachsende D. rupestris-Form. Von A. BLYTT ist sowohl die 
norwegische D. magellanica-Form mit behaarten als auch die mit kahlen Frächten, wie 
erwähnt, D. hirta f. elatior genannt worden (Norg. FI, T. 3, NS. 986). 

Im Jahre 1846 war eine von J. VAHL auf Grönland entdeckte Draba in der Flora 
Danica, fasc. 39, Taf. 2294 unter dem Namen D. arctica J. VAHL abgebildet und beschrie- 
ben worden, aber erst 1890, bei der Durchsicht und Bestimmung von arktischen OCru- 
ciferae im Botanischen Museum in Kopenhagen, entdeckte O. GELERT, dass D. incano- 
hirta aus Dovre »nicht sonderlich verschieden» von D. arctica J. VAHL war. 

In NEUMAN und ÅLFVENGREN's Flora wurde später der Name D. arctica aufgenom- 
men, aber in einem engeren Sinne (»D. incano-hirta P. P-»), so dass nur eine Form 
mit der dichtesten Sternbehaarung an den Blättern zu D. arctica gestellt wurde. Weniger 
dicht behaarte Individuen, obgleich mit derselben Art der Behaarung und sonstigen 
Merkmalen, wie höherem Wuchs, mehreren Stengelblättern und grösseren Bliiten, wur- 
den demnach unter den unbestimmten, allumfassenden Begnriff D. Mrta eingereiht. 


6. Uber konstante und sechwankende Merkmale oder den Grund fiir die 
Bestimmung der Formen. 


Wenn man sich auf der wegen ihrer reichen Flora bekannten nördlichen Hoch- 
ebene von Dovre, — oder näher bestimmt in der Umgegend von Kongsvold — in Nor- 
wegen eine Vorstellung zu bilden sucht von der dort auftretenden D. magellanica, so 
wird man uberrascht von dem Reichtum an Formen, welcher vorhanden ist, und man 
fragt sich unwillkärlich, ob die Art wirklich so polymorph sei. Hier kommen nämlich 
sowohl Formen mit kahlen als auch mit mehr oder weniger behaarten Friichten, mit 
glabreszierenden, nahezu ganzrandigen Blättern und mit solchen, die etwas gezähnt und 
sehr dichtbehaart sind, vor, nicht zu gedenken der hochwachsenden, verzweigten Indi- 
viduen und anderer, welche kaum eine Höhe von 8 cm erreichen. 

Ich habe fräher mehrere dieser verschiedenen Merkmale den äusseren Verhält- 
nissen zugeschrieben, unter welchen die Pflanze auftritt (Nomencel. North. Eur. Drabae 
p- 3), aber teils durch weitere Zichtung einiger Formen, teils durch einen Vergleich 
zwischen D. magellanica subsp. cinerea (ADAMS) var. dovrensis (FRIES) und der leiocar- 
pen Form, die am: Tornejaure vorkommt, subsp. borea, f. tornensis n., bin ich in bezug 
auf manche Eigenschaften zu einer anderen Auffassung gekommen. 

Im Jahre 1905 pflanzte ich zum ersten Male am einer schattigen Stelle in meinem 
Gärtchen eime hebecarpe Form von D. magellanica aus Dovre. Aus Samen derselben 
entstand ein Bestand mit gleichfalls behaarten Friächten, keine Individuen mit kahlen. 


24 ELISABETH EKMAN, ZUR KENNTNIS DER NORDISCHEN HOCHGEBIRGS-DRABAE. 


Die Pflanze wurde bei Zuächtung aut diesem schattigen Standort im sädlicheren Klima 
höher, schlanker, die Blätter breiter, nicht völlig so behaart, aber die Art der Behaarung 
— WNternbehaarung — blieb dieselbe. 

Im Jahre 1908 wählte ich auf Kongsvold in Norwegen fär Ziächtung sehr niedrige, 
dicht behaarte Individuen mit wenigen oder gar keinen Stengelblättern, der ebener- 
wähnten Form angehörend, die dort auf Felsengrund wuchsen, und pflanzte sie in mei- 
nem Gärtchen in Djursholm an. Nach ein paar Jahren hatte ich hochstengelige Individuen 
mit 2—4 Stengelblättern, manche zu Verzweigung neigend, d. h. mit sterilen Blattspros- 
sen aus den untersten Blattwinkeln. Die Frächte waren doch noch wie vor behaart und 
die fär die Art charakteristische Sternbehaarung an den Wurzelblättern war noch vor- 
handen. Da der Standort auch diesmal schattig war, glabreszierten freilich die Grund- 
blätter, ein Umstand, der nicht nur darauf zu beruhen scheint, dass die Sternhaare 
auf eine grössere Fläche verteilt sind, sondern auch darin seinen Grund hat, dass sie in 
ihrer Entwicklung gehemmt sind, weswegen ihre Zweige nicht oder nur teilweise aus- 
wachsen. Noleche unentwickelte Sternhaare sind doch leicht kenntlich und können nie- 
mals mit den einfachen längeren Haaren verwechselt werden. Unentwickelte Stern- 
haare kommen zumeist an manchen ausgewachsenen Blättern im Hochsommer vor. 
Die ersten, äussersten Rosettblätter im Frähling wie die neuen Stolonblätter im Herbst 
sind im allgemeinen bedeutend dichter behaart. Bei den wild wachsenden Individuen 
habe ich in verschiedenen Sommern stärkere oder geringere Behaarung beobachtet. In 
trockenen, kalten Sommern scheinen sie am dichtesten behaart zu sein und in milden, 
feuchten glabreszieren sie. In derselben Weise glabreszieren die Drabae auch im Freien 
unter Glas gezächtet. 

Bevor wir aus dem Gesagten Schlussfolgerungen zu ziehen suchen, werden wir der 
D. magellanica subsp. borea aus der Gegend des Tornejaure ein paar Worte widmen. 
Im Gegensatz zu dem, was auf Dovre der Fall ist, tritt hier nur eime einzige Form dieser 
Art auf. Eine hebecarpe Form oder D. magellanica subsp. cinerea kommt demnach hier 
nicht vor. (Ich habe freilich aus dem Herbar des Forstmeisters J. MONTELL ein paar 
schmächtige Individuen mit ganz wenigen zerstreuten Haaren an der Frucht an den 
Rändern der Klappen gesehen, diese Individuen aber scheimen mir recht wobl als Bastar- 
de mit der einzigen Form von D. rupestris gedeutet werden zu können, die, so viel ich 
weiss, dort auftritt oder f. furcata n. f. Diese zeigt Individuen mit ganz glatten und 
mit etwas behaarten Friichten, häufig mit zerstreuten Haaren an den Rändern der Klap” 
pen.) 

Wäre nun die Kahlheit oder die Behaarung der Frucht bei D. magellanica nur 
von dem Standort abhängig, wo die Form auftritt, so misste an trockenen Stand- 
orten, z. B. auf den Eisenbahndämmen beim Tornejaure auch eine f. hebecarpa vorkom- 
men können. Dies ist aber nicht der Fall, denn selbst die am dichtesten behaarten dort 
auftretenden Individuen haben alle kahle Fräöchte. MHieraus scheint hervorzugehen, 
dass die Kahlheit der Frucht bei dieser Form ein konstantes Merkmal ist. Da andere kon- 
stante Merkmale gleichzeitig bei allen Individuen der Form angetroffen werden, ge- 
winnt diese Annahme an Kraft. Auf diese anderen Merkmale werden wir weiter unten 
zuräckkommen. 
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Durch die vorstehend erwähnten Zuchtungsversuche mit f. hebecarpa haben wir 
gleichfalls gefunden, wie die Behaarung der Frucht, wo sie von irgendwelcher Bedeutung 
ist, auch ein konstantes Merkmal ist. Hauptsächlich auf diese verschiedenen Merkmale 
habe ich daher die beiden Unterarten der D. magellanica, subsp. cinerea und subsp. 
borea, gegrändet. (NS. 33 und 44.) 

Aus Zächtungsversuchen ist auch hervorgegangen, dass die Grösse der Pflanze, 
ihre stärkere oder geringere Behaarung, ja, in gewissem Grade auch die Anzahl der 
Stengelblätter scehwankende Merkmale sind, dass aber die Art der Behaarung ein kon- 
stanter ist. Beim Studium der Pflanzenformen in der Natur haben doch auch die ersteren 
ihre Bedeutung. So wird z. B. D. magellanica neben D. rupestris, in dem gleichen Bo- 
den wachsend, stets grössere Höhe und Bliiten wie auch mehrere Stengelblätter zeigen 
als diese. 

Wo wiederum die Behaarung der Frucht unbedeutend ist und die Form ausser- 
dem mit ganz kahlen Friächten, zuweilen mit sowohl kahlen als auch behaarten Friäch- 
ten an demselben Individuum auftritt, wie es mit D. rupestris f. furcata vom Tornejaure- 
Gebiet der Fall ist, da muss man wohl annehmen, dass diese Eigenschaften, kahle und 
etwas behaarte Friächte, beide bei der Form zu finden sind, obgleich zuweilen hervor- 
tretend, zuweilen latent in Anpassung an die äusseren Lebensbedingungen. Und es liegt 
dann nahe zu fragen, ob nicht dieser Dimorphismus in der Eigenschaft der Form 
als Hybridenrasse seinen Grund haben kann oder lediglich darin, dass sie sich noch nicht 
endgältig fixiert hat, oder in beiden Teilen, das letztere als eine Folge des ersteren. 

Es gibt vieles, was dafiär spricht, dass wenigstens einige der D. rupestris-Formen 
jung, endemisch, vielleicht noch in Ausbildung begriffen sind, z. B. die Ausbreitung der 
einzelnen Formen auf einem recht beschränkten Gebiet. 

Die Stengelblätter bei f. tornensis unterscheiden sich sowohl von denjenigen der f. 
centralis als auch von den Formen der subsp. cinerea durch mehrere (2—5 Paar) spitzige 
Zähne. Von dirftigen, trockenen Standorten ebenso wie von arktischen können frei- 
lich ganzrandige Blätter oder solche mit nur einem Zahn auf jeder Seite vorkommen, 
aber die Eigenschaft einer Zahnung der Blätter scheint gleichwohl bei der Pflanze vor- 
handen zu sein, wenngleich fär den Augenblick latent. So -z. B. ist die Zahnungan einem 
Individuum von Ostgrönland, Mackenzie Bay, gesammelt 1900 von Konservator K. A. 
GREDIN, nicht augenfällig. Aus Samen von diesem Individuum aufgezogene Pflanzen 
sind doch durch die charakteristiscehen 2—5 Paare spitziger Zähne an den Stengelblät- 
tern gekennzeichnet, während die var. dovrensis der subsp. cinerea auch bei Ziächtung 
nur 1—3 Paar Zähne (in der Natur ausnahmsweise 4) aufweist. 

Eine andere Eigenschaft, welche die f. tornensis gegeniber der letztgenannten Form 
kennzeichnet, nämlich längere, längliche Frächte, scheint gleichfalls bei arktischen Indi- 
viduen weniger hervorzutreten, aber bei den obenerwähnten Pflanzen, aufgezogen aus 
Samen von dieser grönländischen Form, wurden die Frächte länglich, etwas gedreht, 
wie häufig bei f. tornensis, und die Fruchtstiele kärzer im Verhältnis zur Kapsel, weni- 
ger auswärts gerichtet, als sie es gewöhnlich bei der var. dovrensis und mehr noch bei 
den arktischen Formen der subsp. cinerea sind. 

Die hier angefuährten Merkmale scheinen demnach relativ konstant. Und da sie 
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gleichzeitig mit den kahlen Frichten mit kurzem Griffel bei einer Form angetroffen 
werden, die auf ihrem Vegetationsgebiet beim Tornejaure die einzige der Art D. magella- 
nmica angehörende ist, därften sie insgemein als Kennzeichen fär die Form bezeichnet 
werden können. Der Pollen ist bei dieser Form 98—100 ”/, gut. Haben wir gefun- 
den, welche Eigenschaften fär die reinste Form der subsp. borea oder die f. tornensis 
charakteristisch sind, so haben wir nun die entgegengesetzten Merkmale, die wir in der 
Natur bei D. magellanica-Formen beobachten, als der subsp. cinerea angehörend anzu- 
zeichnen, nämlich: wenig gezähnte oder ganzrandige Blätter, behaarte, kärzere, nicht 
gedrehte Friächte auf längeren auswärts-gerichteten Fruchtstielen, längerer Griffel mit 
scharf abgesetzter oder kronenartiger Narbe. 

Diese Eigenschaften sind es auch, welche J. VAHLr's D. arctica ( = D. magellanica 
LAM. subsp. cinerea (ADAMS)) kennzeichnen, eine Form, die nach den vielen autentischen 
Individuen zu urteilen, die ich in den Herbarien gesehen habe, genetisch rein zu sein 
scheint. Leider habe ich keine Gelegenheit gehabt, sie zu zächten oder eine Pollenunter- 
suchung an ihr vorzunehmen. 


7. Vergleichende Ubersicht iiber Draba magellanica Lam. und die ark- 
tischen und nordischen Formen derselben. 


Die Draba magellanica LAM. f. genwina unterscheidet sich von den subarktischen 
und nordischen Formen hauptsächlich durch meistens ganzrandige Blätter. Schatten- 
formen derselben können jedoch kleine Zähne an den Stengelblättern aufweisen und For- 
men von D. cinerea ADAMS ( = Draba arctica J. VAHL) und D. incano-Mrta HARTM. ( = 
D. dovrensis FRIES) treten auch zuweilen mit ganzrandigen Blättern auf. Dieser Unter- 
schied in bezug auf die Zahnung der Stengelblätter unter den Formen schien mir daher 
nicht so wesentlich, dass ich mich för bemissigt hielt, auf Grund desselben D. cinerea 
und D. incano-lMirta als besondere Arten aufzustellen. Bei der Unterscheidung der ein- 
zelnen Formen (oder Unterarten) von D. magellanica ist dagegen dieses Merkmal mit 
relativer Konstanz anwendbar. Dabei darf man jedoch niemals das allgemeine Natur- 
gesetz vergessen, dass luxuriierende Individuen von schattigen Standorten die meisten 
Zähne an den Blättern und Individuen von trockenen Standorten die ganzrandigsten 
Blätter aufweisen. So gibt es von D. incana L., emer Art, die gewöhnlich stark gezähnte 
Blätter hat, von den Kalkfelsen auf Gottland kleine Individuen mit ganzrandigen Blät- 
tern. 

Auf Grund des hier Angefährten habe ich die D. cinerea ADAMS nur als eine Unter- 
art zu D. magellaniea LAM. bezeichnet. — Die D. incano-hirta HARTM. ( = D. dovrensis 
FRIES), die der D. magellanica subsp. cinerea sehr nahe steht, aber nicht mit derselben 
identisch ist, habe ich als eine Varietät von dieser unter dem Namen der subsp. cinerea 
var. dovrensis (FRIES) aufgestellt. Als Varietät ist auch die Form brachysiliqua aufge- 
stellt worden. Auf Grund der intimen Affinität, welche zwischen D. magellanica LAM. 


f. genwina und der subsp. cinerea (ADAMS) vorhanden ist, hätte D. cinerea recht gut nur. 


als eine Varietät von D. magellanica auvfgestellt werden können, während dagegen die 
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Unterart borea notwendigerweise ihre Stellung als solche behalten musste auf Grund 
mehrerer von der Hauptform abweichender Merkmale. Aus praktischen Gränden habe 
ich doch die erstere Form auch als Unterart aufgestellt. Der Name D. cinerea muss 
nämlich festgehalten werden als der älteste der arktischen Form von D. magellanica 
LAM. Nachdem ich in der Nom. Drab. (Ark: f. Bot. 1912 B. 7, 5. 3) die Vermutung ge- 
äussert habe, dass D. cinerea ADAMS ein älterer Name fär D. arctica J. VAHL sei, hat sich 
mir Gelegenheit geboten, mich hiervon zu täberzeugen. In STEvEN's Herb., das mir zu- 
vorkommend aus den Sammlungen der Univ. Helsingfors geliehen wurde, befindet 
sich nämlich ein autentisches Exemplar von D. cinerea ADAMS. FEine Abbildung der- 
selben findet sich auf Taf. 3, f. undg. Betrachten wir das Bild, so finden wir, dass es 
eine hochstengelige Form von D. arctica ist, vermutlich eine Schattenform, die unter Lär- 
chen gewachsen ist. Nadeln, anscheinend von Lärchen, wurden nämlich zwischen den 
Grundblättern der Pflanze angetroffen. Der sterile Spross, der sich innerhalb des un- 
tersten Stengelblattes befindet, deutet auch auf eine Schattenform. Im Schatten ge- 
zächtete Individuen bekommen nämlich sterile Blattsprosse, während solche bei an 
sonnigen Stellen wachsenden Individuen selten angetroffen werden. Befinden sich 
Zweige an diesen, so sind sie blitentragend. (Ob Lärchenbestände noch heute um 
Skigansk an den Ufern des Flusses Lena, wo ADAMS die D. cinerea sammelte, vorkom- 
men, ist mir nicht bekannt. Es wäre doch von Interesse dies festzustellen. TIst es der 
Fall, so gewinnt man damit eine Stätze fär diese Annahme.) 

Einige Formen von arktischen Standorten, die nach ihren Merkmalen zur subsp. 
borea gestellt werden missen, scheinen nach ihrem Habitus von subsp. cinerea fast noch 
verschiedener als die skandinavischen durch ihre Glabreszenz. Sie stammen wahrschein- 
lich von sehr feuchten oder zeitweilig uäberschwemmten Standorten. Nur auf Grund 
dieses und anderer kleinerer Unterschiede die subsp. borea als sebstständige Art aufzustel- 
len, scheint mir doch weder systematisch notwendig, noch praktisch, am allerwe- 
nigsten in Skandinavien, wo die f. centralis derselben der var. dovrensis der subsp. 
cinerea recht nahe steht. Zu D. arctica J. VAHL ( = D. cinerea ADAMS) ist die typischste 
Form der subsp. borea, d. h. die f. tornensis, bereits von N. SYLVÉN gestellt worden. (Sv. 
Botrdidskr. 1908-1305. :20:) | 

Nach dem Habitus wechseln sowohl die f. genwina als.auch die subsp. cine- 
rea und ihre var. dovrensis durch höheren und niedrigeren Wuchs, dichtere und lichtere 
Behaarung, mehrere oder vereinzeltere Stengelblätter, wie ein Blick auf die Abbildungen 
der verschiedenen Formen zeigt. Es verhält sich nämlich so, dass von den Merkmalen, 
die zusammen den Habitus bilden, sich mehrere schwankende finden, die abhängig 
von ökologischen Verhältnissen sind. Durch mikroskopische Untersuchung habe ich 
gefunden, wie die Sternhaare an den Grundblättern, sowohl bei f. genuina als auch 
bei der subsp. cinerea, ebenso wie bei der var. dovrensis äbereinstimmen durch ihre lan- 
gen feinen Zweige oder Arme, wobei die des einen Sternhaares sich denen der anderen 
nähern und bei dichtbehaarten Individuen die grängelbe Blattfläche wie mit einem dich- 
ten Netz iäberdecken. 

Von den Formen der subsp. borea scheint wenigstens die reinste, die f. tornensis, 
sich durch ihre kondensierteren mit kirzeren und dickeren Zweigen versehenen Haare 
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zu unterscheiden, die gewöhnlich nicht mit denjenigen des zunächst sitzenden Haares 
zusammenfliessen, sondern auch bei dicht behaarten Individuen die etwas dunklere Blatt- 
fläche durchschimmern lassen. 

Bei allen Formen von D. magellamica, welche relativ rein scheinen, besteht die Be- 
haarung an den Grundblättern fast ausschliesslich aus diesen Sternhaaren. Nur 
am Rande gegen die Blattbasis kommen zuweilen einige einfache Haare (4—5 bei skan- 
dinavischen und sub-antarktischen, selbst bis 9 bei arktiscehen Formen) an manchen 
im Anfang der Blätezeit den äusseren Blattwirteln angehörenden Blättern vor. Auch 
zu äusserst an der Blattspitze können 1—3 Haare angetroffen werden, wie auch ein ein- 
zelnes an der Spitze der Blattzähne, wo solche vorhanden sind. Bei f. genwina und dicht 
behaarten Individuen von anderen Formen ist zuweilen eines der vorerwähnten ein- 
fachen Randhaare durch ein 2-spaltiges Gabelhaar ersetzt. 

Bei der subsp. cinerea (ADAMS) f. brachysiliqua (MELA) aus Karelien finden sich 
an manchen äusseren Grundblättern auch einfache Haare an den Blattflächen. Da aber 
der Pollen bei dieser Form nicht vollwertig (c. 80"/,) ist und die Friächte an allen Indi- 
viduen, die ich in Herbarien und in der Natur gesehen habe, verkärzt sind, wie es der 
Fall ist, wenn die Frächtung aus diesem oder jenem Grunde partiell fehlgeschlagen 
hat, muss wohl diese Form als eine Hybridenrasse angesehen werden, ein Thema auf 
das wir weiterhin zuräickkommen werden. 

Das Individuum in STEVEN's Herb., das J. M. F. ADAMS selbst von Skigansk gesam- 
melt hat, hat auch verkiärzte Frächte, aber diese unentwickelten Friächte sind zu ver- 
einzelt, als dass wir wagen könnten, daraus eine Schlussfolgerung betreffs der Hybridität 
der Form zu ziehen. Individuen mit im äbrigen normalen Frächten haben zuweilen die 
ersten (untersten) Frächte unentwickelt, was vermutlich von Frählingsfrösten herrährt. 
— Es hat freilich auf unserem Bilde von D. cinerea den Anschein, als ob die alleräusser- 
sten Grundblätter fehlten, und man könnte ja aus diesem Grunde in Erwägung ziehen, 
ob nicht diese vermuteten äusseren Blätter auch einfache Haare an den Blattober- 
flächen gehabt haben. Die beiden Formen zeigen nämlich grosse Ubereinstimmung 
der Merkmale, wie wir bei der Beschreibung der subsp. cinerea var. brachysiliqua fin- 
den werden. Auch wenn es demnach nicht vollkommen ausgeschlossen ist, dass die 
D. cinerea ebenso wie die var. brachysiliqua einer Hybridenrasse angehört, so können 
wir doch nach nichts anderem urteilen als was wir gesehen haben. Und bis sich heraus- 
stellt, dass die D. magellanica-Form, die um Skigansk angetroffen wird, eine Hybriden- 
2asse ist, — im iäbrigen völlig äbereinstimmend mit dem Individuum, das sich in Hel- 
singfors befindet —, muss die D. cinerea ADAMS als Repräsentant fär die arktischen For- 
men der Art gelten, so wie ihr älterer Name sie dazu berechtigt. 

Bei D. magellanica f. gemwina sind die Grundblätter ganzrandig, ausnahms- 
weise ein einzelnes Blatt mit einem rudimentären Zahn versehen. Dies ist auch der Fall 
mit dem autentischen Ex. ADAMS” von D. cinerea und ihrer var. brachysiliqua (MELA). 
Bei anderen arktischen Formen der subsp. cinerea kommen teils rudimentäre Zähne, 
teils einige seichte vor. Bei der typischen var. dovrensis sind zuweilen einige Wurzel- 
blätter seicht gezähnt, die Stolonblätter dagegen stets ganzrandig. Die subsp. borea f. 
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tornensis ist durch mehrere gezähnte Wurzelblätter gekennzeichnet, ja, selbst die Sto- 
lonblätter können kleine Zähne haben. 

Die sterile Rosette des ersten Jahres der subsp. cinerea var. dovrensis 
hat, wie ich bei Zichtung in Djursholm gefunden habe, nur ganzrandige Blätter auf- 
zuweisen. Analog schliessen wir, dass dasselbe mit derjenigen der f. genuina und der 
subsp. cinerea der Fall sein muss, welche beide Formen noch mehr durch ganzrandige 
Blätter gekennzeichnet werden. Von der auch auf Dovre vorkommenden intermediären 
Form mit nur etwas behaarten Frichten habe ich dagegen sterile Rosetten gesehen, an 
welchen ein einzelnes Blatt durch einen vereinzelten Zahn gekennzeichnet wurde. Das 
gleiche habe ich auch in der Natur bei einer sterilen Rosette des ersten Jahres der subsp. 
borea £. tornensis beobachtet. Bei Zächtung dieser Form zeigt dies und jenes Blatt einen 
einzelnen Zahn. Arktische Formen der subsp. borea haben im allgemeinen nicht so deutlich 
gezähnte Blätter. Bei Zichtung in sädlicherem Klima sind doch auch die Blätter der ste- 
rilen Rosette des 1. Jahres derselben durch emige Zähne gekennzeichnet. Ich habe dies 
bei Individuen beobachtet, aufgezogen aus Samen zweier grönländischer Pflanzen, ge- 
sammelt im Jahre 1900 bei Frans Josephs Fjord von Konservator K. A. GREDIN. Esist 
äbrigens möglich, dass auch Formen mit in der Natur ganzrandigen Blättern bei Ziäch- 
tung in fettem Boden mit einigen Zähnen an den Blättern auftreten können, da Zahnung 
bis zu einem gewissen Grade ein Ausschlag von Luxurierung zu sein scheint. Dies gilt 
in noch höherem Grade, sofern die Formen der subsp. cinerea nicht völlig rein sind und 
die Eigenschaft der Zahnung bei der Form zu finden ist, wenngleich latent, wenn sie 
wild in der Natur wächst. Die im Jahr 1914 im Bergianischen Garten gezuächteten 
zahlreichen sterilen Blattrosetten von D. magellanica-Formen, schienen dies schliessen zu 
lassen. Sie hatten nämlich alle etwas gezähnte Blätter. Von diesen Formen traten 
einige im vorigen Sommer (19153) mit behaarten Frächten auf. Die meisten schienen 
doch nicht rein und waren durch geringe Behaarung an den Frichten gekennzeichnet. 

An den Stengelblättern kommen bei manchen Formen von D. magellanica 
mehr einfache Randhaare vor als an den Grundblättern. Es ist oft eine unregelmässige 
Ziliierung vorhanden, die nicht immer bis zur Blattspitze hinauf reicht. An der dem 
Stengel zugekehrten Blattfläche bei den oberen Stengelblättern kommen auch zuweilen 
einige einfache Haare vor. Und zwar sowohl bei f. genuina (an eimem Indiv. aus Punta Are- 
nas in Öst-Patagonien, gesammelt von Dr. P. DusÉnN, in dem Bot. Mus. Upps.) wie auch 
bei Formen von Dovre. Bei reinen Formen der subsp. cinerea (z. B. den vielen auten- 
tisehen Exemplaren der D. arctica J. VAHL) habe ich dies nicht beobachtet. Beiläufig 
muss hier erwähnt werden, dass subsp. cinerea eine genetisch reinere Form zu sein 
scheint als f. gemwina. Nur weil diese letztere zuerst den Namen D. magellanica getra- 
gen hat, nenne ich sie f. genwina. 

Wie wir wissen, sind auch die Stengelblätter bei der sub-antarktischen Form ge- 
wöhnlich ganzrandig, obgleich es Ausnahmen gibt. Es sind dann Individuen von feuch- 
teren oder schattigeren Standorten, welche mit etwas gezähnten Stengelblättern auf- 
treten. Die arktische Form der subsp. cinerea scheint seicht gezähnte Stengelblätter zu 
haben; die var. brachysiliqua häuvfig ungezähnte. Die Dovre-Form als vermutlich nicht 
völlig rein — sondern wahrscheinlich etwas gemischt sowohl mit der subsp. borea als 
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vielleicht auch mit D. rupestris— wechselt in bezug auf die Anzahl der etwas breiten 
Zahne. Die am dichtesten behaarten Individuen dieser Form haben ausnahmsweise 
ganzrandige Stengelblätter. In der Regel sind diese mehr gezähnt als bei der glabres- 
zierenden alpestris-Form. Die Anzahl der Zähne wechselt bei der ersteren mit 1-—3 
(gewöhnlich 1—2, ausnahmsweise 4), bei der letzteren mit 1—2 (ausnahmsweise 3). Die 
f. tornensis der subsp. borea ist durch schmale pfriemliche Zähne, gewöhnlich 1—3, zu- 
weilen selbst bis zu 5 an der Zahl gekennzeichnet. Naturgemäss können von einem 
dirftigen, trockenen Standort auch Individuen mit ungezähnten Blättern von dieser 
Form angetroffen werden. Die f. centralis der subsp. borea steht in bezug auf die Zah- 
nung der Blätter der var. dovrensis von subsp. cinerea und ihrer f. alpestris nahe. 

Die Behaarung, welche am Stengel der f. genuina vorkommt, scheint di- 
morph zu sein, wie dies auch aus der zuvor angefährten Stelle bei GRISEBACH hervor- 
geht. Sie besteht entweder aus kurzen Sternhaaren (»de poils courts» schreibt LAMARCK 
I. c.) oder aus solechen neben längeren, einfachen Haaren, diese hauptsächlich am unteren 
Teil des Stengels. Dasselbe habe ich bei der arktischen subsp. cinerea und seit langem 
bei der var. dovrensis beobachtet, eine Beobachtung, die mir, was die heterotrichische Be- 
haarung der letzteren anbelangt, zuerst viel Kopfzerbrechen verursachte. Im Arten- 
schlissel bei NEUMAN und ÅLFVENGREN wird nämlich eine solche Behaarung als Kenn- 
zeichen fär »D. hlMirta» xX incana angeföuhrt. Nun gibt es in den Magellansländern weder 
D. incana L. noch D. rupestris R. BR., und sind die einfachen Haare ein Erbstiäck von 
einer dieser Arten, so muss es ein sehr altes sein, d. h. von einem Zeitpunkt vor der Ein- 
wanderung der D. magellanica f. genwina in ihr jetziges Ausbreitungsgebiet herstammen. 
Bei subsp. cinerea var. brachysiliqua werden fast immer ein gut Teil einfacher Haare am 
Stiel angetroffen. 

Auch die subsp. borea zeigt sowohl einfache Haare als Sternhaare. 

Die Fruchtstiele sind bei der subsp. cinerea und der var. brachysiliqua der- 
selben nur mit Sternhaaren bekleidet. Die D. magellanica f. genuina hat zunächst unter 
der Bliite gewöhnlich ein Bindel einfacher Haare. Weiter unten besteht die dichte Be- 
haarung aus Sternhaaren und langgestielten Gabelhaaren, möglicherweise mit einigen 
einfachen Haaren untermischt. Die var. dovrensis hat sowohl lange einfache Haare als 
auch kärzere Sternhaare; die subsp. borea hat meistens die Fruchtstiele kahl, aber wenn 
sie vereinzelt behaart vorkommen, besteht die Behaarung gewöhnlich aus einfachen 
Haaren. 

Der Fruchtstiel ist bei der subsp. cinerea, speziell den arktischen Formen derselben, 
sehr stark auswärtsgerichtet mit etwas aufrechter, stumpfwinklig zu Gemselben stehender 
Frucht. Bei der subsp. borea f. tornensis sind die Fruchtstiele mehr aufwärtsgerichtet, 
die glatten Friächte kaum winkelständig zu denselben, vielmehr bilden Frucht und Frucht- 
stiel zusammen eine etwas bogenförmige Linie. Die Hauptart scheint bald mit aus- 
wärtsgerichteten, bald mit aufwärtsgerichteten Fruchtstielen aufzutreten. N:r 4 auf 
Taf. 1 stellt das erstere, N:r 2 das letztere Verhältnis dar. 

Die Kelchblätter bei allen Formen der D. magellanica sind oval, im allge- 
meinen grängelb, unmerklich in den Hautrand ibergehend. Die Kronenblätter sind 
herzförmig ausgekerbt, mit ziemlich langem Nagel, etwas iber den Nagel ausgebogen, 
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wodureh die Blite offen erscheint. Die Kronenblätter variieren an Länge, je nach dem 
Standort von 3!/,—5 "/, mm, ausnahmsweise bis 6 mm. Bei der vermuteten Hybriden- 
form brachysiliqua ist das Kronenblatt kaum iäber 3 mm lang. 

Die Form der Frächte wechselt sehr. Bei kleinen subantarktiscehen ebenso 
wie arktischen Formen sind sie oval. 

Mit solchen kurzen Friichten wird das Längenverhältnis zwischen Frucht und 
Fruchtstiel häufig ein anderes, als wo die Frächte völlig entwickelt sind. Die kurzen 
Frächte bei Formen von kalten Standorten dirften zum "Teil in herabgesetzter Samen- 
entwicklung ihren Grund haben. Eine Analogie hierzu finden wir bei Hybriden. Abge- 
sehen von der Einwirkung, welche klimatische Verhältnisse auf die Länge der Frucht 
ausiben, scheint die Hauptform und subsp. cinerea sich durch kärzere Friächte im Ver- 
hältnis zum Fruchtstiel als die subsp. borea f. tornensis zu kennzeichnen. Die Friächte 
sind bei der letzteren Form gewöhnlich länglich, oft ein halb mal gedreht, wie sie auch 
in Sv. Bot. B. 11. Taf. 768. Fig. 1. a & b dargestellt werden. 

Die Länge des Griffels scheint bei allen Formen zu wechseln. Bei f. genuina 
wechselt sie zwischen !/,,—1 mm; ebenso auch bei arktischen Formen der subsp. cinerea. 
Die Unterart borea hat einen sehr kurzen Griffel, der unmerklich in die Narbe iäbergeht. 

Bei der subsp. cinerea sieht man oft die Narbe schroff vom Griffel abgehoben, 
wodurch dieser als »gekrönt» (coronatus) bezeichnet werden kann. Bei der var. do- 
vrensis sind die Merkmale des Griffels und der Narbe äusserst scehwankend. Gewöhnlich 
ist der Griffel kurz und die Narbe kopfförmig, d. h. der Griffel ist allmählich am Uber- 
gang in die Narbe erweitert. Aber auch Formen mit längerem Griffel werden ange- 
troffen, obwohl sie selten sind. Auch bei der Hauptform wechselt Narbe und Griffel. 
Die Narbe ist häufig nicht breiter als der Griffel (oder dieser nicht aufwärts erweitert), 
d. h. die Narbe kann als punktförmig bezeichnet werden. Bei der subsp. borea ist die 
Narbe gewöhnlich schmal kopfförmig. 

Die Behaarung der Frucht bei f. genwina und der arktischen subsp. cine- 
rea (wie auch bei var. brachysiliqua) besteht hauptsächlich aus Sternhaaren. Bei gla- 
breszierenden Individuen wenigstens von der erstgenannten Form werden ausserdem zwei- 
armige ungestielte Gabelhaare (bifurcata) und gestielte dreiarmige (trifurcata) angetrof- 
fen. Die var. dovrensis hat eine heterotriche Behaarung mit einfachen Haaren und 
kurzen Gabelhaaren, bei dicht behaarten Individuen ausserdem mit Sternhaaren. (Subsp. 
cinerea (ADAMS) var. dasycarpa (C. A. MEYER) von Altai, vermutlich wie var. dovrensis 
eine nicht völlig reine Rasse, ist in Icon. F1. Ross. Alt. Taf. 264 mit nur einfachen Haaren 
an der Frucht dargestellt. An einem autentischen Individuum, gesammelt von OC. A. 
MEYER, dem kaiserlichen botanischen Museum in Petrograd gehörig, das mir zuvor- 
kommend geliehen wurde, scheint doch die Behaarung heterotrich zu sein. Diese Form 
steht var. dovrensis äusserst nahe und wird ausser durch ihre schwankenden Merkmale 
oft auch durch stärker gezähnte Grundblätter als bei typischen Formen der subsp. cine- 
rea gekennzeichnet.) 

Zum NSchluss werden wir hier einen fliächtigen Vergleich zwischen einigen äusserst 
schwankenden Merkmalen bei Formen von D. magellanica anstellen, nämlich Höhe 
und Verzweigung der Pflanze und Anzahl der Stengelblätter. 
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Formen von D. magellanica von Berggipfeln im Feuerland und in Patagonien er- 
reichen oft nur eine Höhe von 6 cm, ebenso auch einige arktische Formen der subsp. 
cinerea (siehe Taf. 1, N:r 3, 9 & 10). Von var. dovrensis werden auf Schieferfelsen niedrig 
wachsende Individuen von nur 35 cm Höhe angetroffen, zuweilen sogar — wie ihre klein- 
sten arktischen und subantarktischen Geschwister —- ohne Stengelblätter ( = D. arc- 
tica J. VAHL f. scapigera "TRAUTW.? Act. Hort. Petrop. tom. I. fasc. I. p. 59). Siehe 
Tal I Nrps: 

Aber auch hochstengelige, verzweigte Individuen kommen innerhalb aller Formen 
vor, verzweigte meistens bei f. genuina, nicht selten bei var. dovrensis, aber nur ausnahms- 
weise bei den arktischen Formen der subsp. cinerea. Das autentiscehe Individuum 
ADAMS” hat, wie erwähnt, einen blossen Ansatz zur Verzweigung in einer Blattknospe in 
dem untersten Blattwinkel. Im ibrigen erinnere ich mich, nur 4 verzweigte Individuen 
von dieser Form aus arktischem Gebiet gesehen zu haben, nämlich 2 hochstengelige Ex. 
von Atanekerdluk an der Nordwestkiste von Grönland, gesammelt im Jahre 1871 von 
Ta. M. FrIEs (nicht von Disco wie fräher angegeben wurde, 1. c. p. 4, welcher Irrtum 
hiermit richtiggestellt wird) (auf Taf. I N:r 7 finden wir eines dieser Individuen), weiter 
ein hochstämmiges etwas glabreszierendes von Sermermuit bei Jakobshavn, gepfläckt 
im Jahre 1870 von Prof. S. BERGGREN, und ein niedrigere von Ivsagigsok auf Grönland, 
gesammelt im Jahre 1883 von Prof. A. G. NATHORST, die 3 zuerst genannten in den Samm- 
lungen der Universität Uppsala, das letzte im Naturhistorischen Reichsmuseum zu Stock- 
holm. Die Varietät brachysiliqua tritt ausnahmsweise mit emem kleinen Zweig auf. 
Von der subsp. borea kommen auch vereinzelt verzweigte Individuen aus arktischem Ge- 
biet vor. — Was die Höhe anbelangt, so scheint die var. dovrensis den Preis davon zu 
tragen. HFine Schattenform von Drivstuen auf Dovre misst nämlich 45 cm an Höhe. 
Von f. genwina gibt es Individuen von ca. 40 cm Höhe, von subsp. cinerea f. typica solcehe 
von 353—538 cm. Von der Gegend um Kirkevare in Lule Lappmark habe ich Individuen 
der subsp. borea gesammelt, die eine Höhe von respektive 35—40 cm erreichen. 

Zwischen hochstengeligen arktischen Formen und solchen vom Dovre ist der Unter- 
schied im Habitus kaum bemerkbar und noch weniger zwischen niedrig wachsenden 
arktischen, subantarktischen und Dovre-Formen. Die f. tornensis der subsp. borea 
unterscheidet sich wenigstens in der Natur durch einen etwas dunkleren Farbenton 
und schwächere Behaarung. 

Die verzweigten Formen der var. dovrensis bieten dem Habitus nach grosse Uber- 
einstimmung mit solchen der f. genuina, unterscheiden sich aber von dieser durch gezähnte 
Blätter. Wenn wiederum die var. dovrensis mit ganzrandigen Blättern auftritt, ist der 
Stengel gewöhnlich einfach, und die Pflanze kann sich dann in bezug auf dichte Behaarung 
nicht mit unverzweigten Individuen der Hauptform messen. Es verdient doch wieder- 
holt zu werden, dass es nicht der Grad der Behaarung, sondern die Art derselben ist, wor- 
auf die Artbestimmung innerhalb der Gattung Draba basieren muss. 

Die Anzahl der Stengelblätter steht naturgemäss in einem gewissen Ver- 
hältnis zur Höhe der Pflanze, wie dies die niedrig wachsende arktische f. scapigera 
nahelegt. Die f. gemwina erreicht doch die höchste Blätterzahl, nämlich 8 Blätter, die 
var. dovrensis der subsp. cinerea hat höchstens 6 und die arktischen Formen der subsp. 
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cinerea selten mehr als 4. Individuen der var. brachysiliqua scheinen nur mit 1—3 
Blättern vorzukommen. Bei sowohl D. magellanica subsp. cinerea var. dovrensis wie 
auch bei anderen skandinavischen Draba-Formen, z. B. D. rupestris R. BR., LINDBL. 
habe ich beobachtet, wie später sich entwickelnde Stengel, ausgehend von den Rändern 
der Blattrosette, oft mehr Blätter haben als in normalen Fällen. (Siehe Taf. 3. h.) 


8. Draba magellanica Lam. subsp. cinerea (ADAMS). 


(Forma genuina (planta subantarctica): Siliculae puberulae, folia caulina subintegra. 
Tab. nostr. 1. no. 2—5.) 


Draba magellanica LAM. subsp. cinerea (ADAMS): 

Siliculae puberulae; folia caulina denticulata. 

Syn. D. cinerea ADAMS. Mem. Nat. Mosc. V. p. 103 (1817); DE CANDOLLE Systema 
II. p. 349, Prodr. I. p. 170; LEDEB. Fl. Ross. I. p. 153. D. Unalaschkiana DC. systema II. 
Pp. 320, Prodr. I. p. 170; LEDEB. Fl; Ross. I. p. 153. D. borealis DC.? Systema II. p. 342, 
Prodr. I. p. 168; LEDEB. El: Ross 1. ps 153. D. dasycarpa C. A; MEYER in LEDEB. El. 
Alt. III. p. 79 (1831); EEDEB. F1. Ross. I. p. 152. D. incano-hirta HARTM. Sk. Fl. ed. 2. S. 
178 (exclus. syn) (1832). D. hirta fp hebecarpa LINDBL. (non L.) Bot. Not. 1839. 5. 52. Linnaea 
XIII. (1839) p. 330; Vet. Ak. Handl. f£. 1839 (1841)5S. 66. D. confusa HARTM. (non EHRH.) 
Sk, FL ed. 3. S. 153 (1838); HOooKER Fl. Bor. Amer. I. p. 594. D. arctica J. VAHL in Fl. 
Danica fasc. 39 (1840); LANGE Consp. FI. Groen. p. 43; GELERT Notes Arct. Pl. p. 306; NEU- 
MAN och ÅLFVENGREN NSver. F1. S. 474. D. lMirta-Dovrensis FRIES Sum. Veg. Sc. p. 150 
(1846). D. Mrta "elatior (2. hebecarpa) A. BLrytt Norg. FI. III. S. 986. (1857); O. DAHL 
BiyYTtT's Nor. il. S. 383. (p. p.) D. borealis DC. var. sachalinensis F. SCHMIDT in Mem. 
Acad. des Sciences St. Petersb. tom. XII. no. 2 p. 114 (1868) (p. p.). D. sachalinensis 
RATE in Aet; Hort. Petrop. VILI. fase. I. p, 92. (1883) (p. p.):, D. hirta var. arctica (J. 
VAHL) WATSON apud GRAY FI]. North. Amer. vol. 1. part 1. fasc. 1. p. 111 (1895); Consp. 
Fl. Fenn. in Act. F1l. Faun. B. 30 S. 335. D. Yellowstonensis AVEN NELSON. Bot. Ga- 
zette vol. XXX. p. 189 (1900). 

Icon. Fl. Ross. Alt. tab. 264 (D. dasycarpa); FI. Dan. fasc. 39. tab. 2294 (D. 
aretica); fasc. 41. tab. 2422 (p. p.) (D. hirta). Exs. Herb. Norm. fasc. 8. no. 24 (D. dov- 
rensis). GELERT Notes Arct. plants, p. 306. fig. 17 (D. arctica). Tab. nostr. 1. no. 1, 
6—10; tab. 2. no. 1—35 et 7; tab. 3. f. g. et p. 

D. magellanica LAM. subsp. cinerea (ADAMS) I. typica. 

Planta 15—35 cm alta (in locis arctois etiam pumilior), + caespitosa, caulibus 
subsimplicibus. Folia roswlarum "/2—1!/2 em longa, integra—denticulata, obovato- 
lingulata, ad basin pilis 9—10 simplicibus (bifurcatisve) ciliata, praeterea etiam in lamina 
pilis stellatis dense vestita. Caules puberuli, 1—4-foliati. Folia caulina ovato-lanceo- 
lata, subintegra—dentata, denticulis utrinque 1—3. Petala cum ungui 3'/2—4?/,+ mm 
longa, pallide sulphurea—lactea, sepalis subduplo longiora. Pedicelli erecto-patuli, pilis 
curtis stellatis instructi, siliculas ovato-oblongas, dense stellato-pilosas subaequantes. 
Stylus conspicuus, stigmate subbilobo coronatus. Semina 9—15 in utrogue loculo. 
Floret mense Junio—Julio in Kuusamo Fenniae. 
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Syn. D. cinerea ADAMS. Mem. Nat. Mosc. V. p. 103 (1817); DC. Systema II. p. 
349; Prodr. I. p. 170; LEDEB. Fl. Ross. 1. p. 153. D. arctica J. VAL Fl. Dan. fasc. 39 
(1840); LANGE Consp. Fl. groen. p. 43; GELERT Notes Arct. pl. p. 306. D. hMrta var. arc- 
tica (J. VAHL) WATSON apud GRAY Fl. North. Amer. vol. 1. part. 1. fasc. 1. p. 111 
(1895); HJELT Consp. Fl. Fenn. in Act. Fl. Faun. B. 30 S. 335. 

Fl. Dan. fasc. 39. tab. 2294; GELERT 1. c. fig. 17. (D. arctica). Tab. nostr. 1. no. 1 et 
7; tab. 2. no. 4; tabl 8. fretiy. 

f. subbrachysiliqua. 

Unum alterum foliorum rosularum etiam in lamina pilis paucis simplicibus prae- 
ditum. Stiliculae subovales. Caeterum ut in forma praecedente. 

Haec forma habitat etiam in Kuusamo. 


In bezug auf diese schwierige Gattung sollte man sich zur Regel machen, keine 
Form zu beschreiben, die man nicht selbst Gelegenheit gehabt hat, in der Natur — wild 
wachsend oder kultiviert — zu studieren, denn durch ein gegenteiliges Verfahren sind 
viele Irrtämer in der botanischen Literatur begangen worden. 

Indessen muss ich hier von dieser Regel abgehen, da, der Vollständigkeit halber, 
die Formen der D. magellanica subsp. cinerea aus Finnland mitgenommen werden missen, 
von welchen mir leider nur Gelegenheit geboten war, die var. brachysiliqua (MELA) in 
der Natur zu studieren. Es ist auch wenig Aussicht fär mich vorhanden, in absehbarer 
Zeit eine Forschungsreise nach diesen unwirtlichen Gegenden Finnlands in Kuusamo, 
wo die reinste Form der subsp. cinerea zu suchen ist, unternehmen zu können. 

Ich hatte Gelegenheit mindestens 25 getrocknete Individuen dieser Form aus 
Kuusamo zu studieren. Nie gehören teils der botanischen Institution der Universität 
Helsingfors, teils dem Herbar des Forstmeisters J. MONTELL an. Ausserdem besitze 
ich selbst einige Individuen, welche Herr Forstmeister Mag. V. BACKMAN mir zuvorkom- 
mend iiberlassen hat und die er auf seiner botanischen Forschungsreise nach diesen Ge- 
genden im Sommer 1908 gesammelte. Diese Individuen sind mir zu grossem Nutzen 
gewesen. 

In Kuusamo gibt es, so weit ich habe finden können, zwei hebecarpe Formen. Die 
eine entspricht nach allen Merkmalen dem Begriff, den ich mir nach den vielen auten- 
tischen Exemplaren J. VAHL's von D. arctica J. VAHL, einer meines Erachtens genetisch 
reinen Form — gekennzeichnet durch nur Sternhaare an der Oberfläche der Grundblätter 
— gebildet habe. Der Unterschied, der im Habitus zwischen Individuen der finländischen 
und arktischen subsp. cinerea — wie zuweilen etwas tiefere Zahnung an den Stengel- 
blättern — vorliegt, ist wahrscheinlich nur durch den verschiedenen Standort bedingt. 
Man könnte freilich annehmen, dass auch hier eine Eimmischung von subsp. borea, die 
auch in Kuusamo auftritt, stattgefunden hätte. Da aber die Abweichungen vom Typus 
so gering sind, ist es unmöglich dies zu beurteilen, wenigstens so lange man die Form 
nicht kultiviert hat. Die andere der subsp. cinerea angehörende Form von Kuusamo 
scheint mir zwischen der reinen arktischen und der var. brachysiliqua zu stehen und wird 
durch ganz wenige einfache Haare an der Blattoberfläche eimiger der Grundblätter 
gekennzeichnet. 
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Eine photographische Abbildung dieser Formen aus Finnland besitze ich leider 
nicht, aber in bezug auf den Habitus unterscheiden sie sich von hochstämmigen Indivi- 
duen der var. brachysiliqua hauptsächlich durch unbedeutend längere Frichte und deut- 
lichere Zahnung der Stengelblätter. Fir die var. brachysiliqua wird auf Tab. 2, Fig. 1 
verwiesen, welche ein hochstengeliges Individuum darstellt. 

Die Ubereinstimmung zwischen der letzteren und den Formen von Kuusamo wurde 
von Dr. H. LINDBERG bemerkt. Er sagt nämlich nach H. HJELT (Conspectus Florae 
Fennicae in Act. Soc. p. Faun. et Flor. B. 30 no. 1. S. 337) die f. brachysiliqua (MELA) ist »im- 
merhin gekennzeichnet durch ihre kurzen Schötchen, weicht aber in nichts anderem von 
der in Kuusamo gewonnenen Form ab, welche auch recht kurze Schötchen hat». 


9. Draba magellanica Lam. subsp. cinerea (ADAMS) 
var. brachysiliqua (MELA). 


Planta 10—30 cm. alta, dense caespitosa, caulibus subsimplicibus, 1—3-foliatis. 
Folia rosularum subintegra obovato-lingulata '/—1 cm longa, pilis 9—10 simplicibus 
bifurcatisque ciliata. Unum alterum foliorum exteriorum rosul&e basalis in lamina pilis 
simplicibus stellatisque praeditum; folia interiora omnia stellato-pilosa. Petala parva, 
2:/,—3”/, mm longa, pallide sulphurea—lactea. Semina 5—9 in utroque loculo. Pollen 
ad c. 80 2, bonus. Caeterum ut in subsp. cinerea f. typica. 

Floret mense Junio in insula Mäkisalo Kareliae Ladogensis Fenniae. 

Syn. D. hirta var. brachysiliqua MELA, Suomen koulu-kasvio (1895). D. hirta. 
var. arctica (J. VAHL.) WATSON f. brachysiliqua (MELA) LINDB. fil. apud HJELT Consp. 
FI. Fenn. p. 335, 337. 

Plantae Finlandiae Exsiccatae e Mus. bot. Univ. Helsingf. distribuatae no. 244. 
Tab. nostr. 2. no. 1 et 3. 

Die Form der D. magellanica aus Karelien, welche nebenbei erwähnt wurde oder 
var. brachysiliqua MELA, steht der arktischen subsp. cinerea f. typica sehr nahe. Sofern 
die D. cinerea (ADAMS) eine reine Form ist (was wir einstweilen auf Grund dessen, was 
zuvor angefihrt ist, annehmen missen), ist sie identisch mit D. arctica J. VAHL, von wel- 
cher sie eine Modifikation von einem schattigen Standort sein därfte. Die Form brachy- 
siltqua (MELA) aus Karelien unterscheidet sich von D. arctica J. VAHL durch einfache 
Haare an manchen der äusseren Grundblätter. Bei autentiscehen Individuen von 
D. arctica, wovon ich viele gesehen habe, habe ich solche einfache Haare nicht entdecken 
können, wohl aber bei manchen anderen arktischen Formen, die in den Herbarien unter 
diesem Namen gegangen sind. Diese Formen können doch nicht rein sein. Stengel- 
blätter fehlen häufig, ohne dass dieser Umstand durch ihren zarten Wuchs bedingt ist. 
Im Gegenteil haben sie oft kräftige dicke Stengel. Sie scheinen aus D. magellanica subsp. 
cinerea und einer Art mit Stengel und einfachen Haaren an den Grundblättern entstan- 
den zu sein. Zuweilen hat es den Anschein, als ob diese andere Art D. alpina sein könnte, 
zuweilen, z. B. wenn die Fruchttraube sehr ausgezogen ist, als ob es eine andere wäre. 

Nun ist es nicht meine Meinung zu behaupten, dass diese arktischen Formen oder 
Individuen der var. brachysiliqua aus Karelien Hybriden im eigentlichen Sinne seien. 
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Hinsichtlich der ersteren kann es ja möglich sein, in bezug auf die letzteren ist es 
ausgeschlossen. Die Form brachysiliqua ist nämlich die einzige der Leucodrabae von 
ihrem Standort, der Insel Mäkisalo im Ladogasee. Von sonstigen Draba-Formen kommt 
dort nur D. nemorosa IL. f. hebecarpa vor. Die Hypothese, welche ich hier aufstellen 
möchte, lautet, dass wir es mit einer Hybridenrasse zu tun haben. 

Die epochemachende Entdeckung MENDELs, dass die Hybriden sich in der zweiten 
Generation in verschiedene Formen spalten, hat dazu gefiährt, dass die Formen, die 
nicht dem Mendelschen Gesetz unterworfen sind, in späterer Zeit weniger beachtet wor- 
den sind. Und doch gibt es in der Natur viele Hybriden, die eine grössere oder geringere 
Konstanz gewonnen haben. Ich werde hier nur beiläufig auf zwei aufmerksam machen, 
die ich Gelegenheit hatte bei Zuächtung in meinem Gärtchen zu beobachten, die Hybriden 
Primula acaulis X officinalis (= P. variabilis GOUPIL) und Viola hirta X odorata. 
Im Frähling 1905 brachte ich aus der Gegend von Vevey in der Schweiz eine Viola-Form 
mit, die sich bei Zächtung als die oben erwähnte Hybride erwies. Die Blätter sind läng- 
lich herzförmig und die Bliten haben fast gar keinen Duft, wie bei V. hirta. Die Pflanze 
hat aber kurze Ausläufer. Die Friächte sind bedeutend kleiner als bei V. hirta und ent- 
halten auch weniger Samen. Wenn z. B. Viola hirta 24 und Viola odorata 12 Samen haben, 
so beträgt die Anzahl bei der Hybride nur 2. Diese sind jedoch gut entwickelt und haben 
sich als keimungsfähig erwiesen. Auf demselben Beete, wo die Hybride gezichtet wurde, 
sind nämlich neue Individuen entstanden (während sich ausserdem die Mutterpflanze 
selbst durch Ausläufer zu einem grossen Polster ausgebreitet hat). Eine reine Viola 
odorata ist dort nicht angetroffen worden, obgleich diese Art in meinem Gärtchen sonst 
gut gedeiht, noch dazu auf einem Rasen, wo sie eingepflanzt worden ist. Auch die 
Viola hirta ist dort nicht beobachtet worden. Das Vorkommen derselben wirde doch 
nicht als ein Beweis gedeutet werden missen, dass die Hybride sich gespalten oder »ge- 
mendelt» habe, da diese Art wild wachsend auftritt und sich leicht von dem Rasen, 
der das kleine Beet umgibt, dahin hätte ausbreiten können. — Von demselben Vegeta- 
tionsgebiet und Zeitpunkt wie die Viola-Hybride stammt die Primula acaulis X offici- 
nalis. Auch diese Hybride hat sich vermehrt und neue Pflanzen sind neben den alten 
entstanden, aber eine Primula acaulis ist dort nicht beobachtet worden. (An anderer 
Stelle ist sie in meinem Gärtchen kultiviert.) Wild wachsend kommt P. officinalis nicht 
weit von der Hybride vor, weshalb selbst ihr eventuelles Auftreten nicht beweisen wärde, 
dass sie aus Samen von derselben entstanden ist. 

Ohne, wie wir gesehen haben, im eigentlichen Sinne zu »mendeln», verdient doch 
die P. acaulis X< officinalis ihren Namen P. variabilis mit Recht. Dieselbe Staude, 
welche die ersten Jahre nur Bliten in Dolden getragen hatte, trat nämlich im zweiten 
Jahr mit einem Wirtel von Bliten unterhalb der Dolde auf, um im dritten Jahr sowohl 
Bliten in Dolden als auch einzelne am Stengel aufzuweisen. 

Eine Bastardrasse, die der vorerwähnten Viola hMrta Xx odorata am nächsten kommt, 
scheint mir die var. brachysiliqua der D. magellanica subsp. cinerea zu sein. 

Die verkärzten Friichte mit der reduzierten Anzahl der Samen sind oft ein Zeichen 
von Hybridität, sofern sie nicht auf durch Frihlingsfröste beschädigte Pollen zurick- 
zufihren sind. Aber in diesem Fall sind es gewöhnlich nur die ersten, zu unterst sitzen- 
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den Frichte, die durch den Frost beschädigt und darum kärzer sind als normal. Bei der 
f. brachysiliqua sind es alle ohne Ausnahme. Vom Pollen der Antheren während der Be- 
stäubung sind ca. 80 9, gut. In jedem Fach befinden sich gewöhnlich nur 5—9 Samen, 
und zuweilen werden ganz leere Schötchen angetroffen. Bei einigen Individuen habe 
ich die Frächte des Vorjahres noch mit ungeöffneten Klappen vorgefunden. 

Unter einem arktischen Himmel, wo die Blitezeit erst im Monat August eintritt 
und der Frost oft kommt, bevor die Samen reif geworden sind, liegt nichts Verwunder- 
liches darin, dass die Frichte ungeöffnet sitzen bleiben; aber wo die Bliitezeit schon 
Ende Mai oder Anfang Juni eintritt, wie es auf Mäkisalo der Fall ist, muss ein solches 
Verhältnis einen anderen Grund haben. Es liegt dann nahe, wenn wir Tatsachen zu- 
sammenstellen, denselben in weniger lebensfähigen Samen als Folge ererbter partieller 
Sterilität zu suchen. Diese wiederum pflegt auf einen hybriden Ursprung der Form hin- 
zudeuten. 

Von wo die subsp. cinerea var. brachysiliqua eimgewandert ist, lässt sich ja nicht 
nachweisen. Aber da diese Form nicht die einzige arktische ist, die auf der Insel Mäki- 
salo vorkommt, darf man, wie mir scheint, annehmen, dass sie mit ihren arktischen Ka- 
meraden von Nordosten, z. B. von den Ufern des Weissen Meeres eingewandert ist. An- 
dere arktische Formen sind Antennaria dioica f. arctica, Cerastium alpinum, nicht zu ge- 
denken der auch an sädlicheren Standorten vorkommenden Salix nigricans < phylli- 
cifolia. Als eine subarktische Form ist wohl auch die sibirische Potentilla sericea zu 
rechnen, welche auf Nowaja-Semlja vorkommt. Nicht weit von Mäkisalo werden Saxi- 
fraga caespitosa und nmivalis wie auch Alsine verna angetroffen. Von anderen weniger 
gewöhnlichen Arten auf der Insel seien erwähnt: Dianthus arenarius L., Corydalis solida 
SM., die vorerwähnte D. nemorosa L. f. hebecarpa und Viola arenaria DC. und uliginosa 
Bess. 

Ich habe die Hypothese beriährt, welche uns Aufschluss gewähren sollte äber das 
Vegetationsgebiet, von welchem die f. brachysiliqua möglicherweise eingewandert sein 
könnte, um von demselben Gebiet die Form ausfindig machen zu können, die neben D. 
magellanica subsp. cinerea zu derselben beigetragen hat. Da die var. brachysiliqua klei- 
nere Bliiten, schmälere Grundblätter und weniger Stengelblätter als die arktische subsp. 
cinerea zu haben scheint, muss die andere Stammart derselben diese Eigenschaften ha- 
ben. Auch muss es eine Form mit vorwiegend einfachen Haaren an den Grundblättern 
und behaarten Frichten sein, die letztere Eigenschaft, weil die Behaarung der Frichte 
bei var. brachysiliqua nahezu dichter scheint, als bei der reinen, arktischen subsp. cinerea. 
Eine solche Form finden wir in D. rupestris RB. BR., LINDBI. f. altaica (BUNGE) LEDEB. 
Da diese sowohl auf Nowaja-Semlja als auf dem Altai auftritt, ist sie vermutlich auch 
in dem Vegetationsgebiet zu finden, von wo die var. brachysiliqua eingewandert sein 
kann. 


10. Draba magellanica Lam. subsp. cinerea (ADAMS) var. dovrensis (FRIES). 


Planta perennis + cespitosa, 3—40 cm alta caulibus simplicibus—subramosis 
hirsutis. Folia radicalia rosulata, obovato-oblonga subintegra, stellato-pilosa pilis dicho- 
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(tricho-)tomis; caulina 1—6 alterna, subpatula, late ovato-lanceolata (integra vel) 
utrinque dentibus 1—3 (rarissime 4) instructa. Inflorescentia corymbosa subnutans in 
statu fructifero elongato-racemosa. Petala sulphurea—lactea cum ungui 4—5:/, mm 
longa, sepalis convexis, ovalibus, laete viridibus, hirsutis duplo longiora. Siliculae 
ovato-lanceolatae puberulae, pedicellos suberecto-patulos, pilosos superantes. Stigma 
subbilobum, capitatum. Semina 15—21 in utroque loculo. Floret exeunte mense Junio 
—ineunte mense Julio. Habitat prope Trondhjem (ex schedula in Herb. Christ.), in 
Sundalen, Guldalen, Gudbrandsdalen (Kvickne, Dovre), Foldalen, Österdalen, Lom— 
Vaage (Jotunheimen) et Valdres Norvegiae. NSpecimina nonnulla ex Finnmarkia orien- 
tali Norvegiae in Herb. Christ. asservata ad hanc formam accedunt. 

Syn. D. incano-hirta HARTM. Sk. FI. ed. 2 S. 178 (1832) (p. p.). D. hirta B. hebe- 
carpa LINDBL. (non L.) Bot. Not. 1839 S. 52; Linnaea XIII 1839, p. 330; Vet. Ak. 
Handl. f. 1839 (1841) S. 66.; D. confusa HARTM. (non EHRR.) Sk. Fl. ed. 3. 1838 S. 153. 
D. hirta dovrensis FRIES Sum. Veg. Sc. p. 150; D. hirta "elatior (BR. hebecarpa) BLYTT, 
Norg. Fl. III. S. 986; O. DatHL, BrytTt's FI. S. 383 (p. p.). D. arctica NEUM. ÅLEV. 
Sver. FI. S. 474 (p. p.). 

Fl. Dan. fasc. 41. tab. 2422 (p. p.) (D. hirta). "Tab. nostr. 1: no. 6. et 8; tab. 2. 
no. 153. tab. 3: Pp. 

Auf Dovre, wo es mir vergönnt war, während mehrerer Sommer die Draba-Flora 
zu studieren, nimmt die Draba magellanica eimen hervorragenden Platz ein. Ich habe 
freilich nicht wie C. J. HARTMAN (Bot. Not. 1841 S. 97) beobachtet, »wie, wenn man auf 
dem siädlichen Wege nach Dovre hinaufreist, die »D. incano-hirta» die erste Draba ist, 
welche man trifft, selbst auf den Dächern der Häuschen wachsend (fär mich war dies 
die D. incana), wohl aber findet sie sich in Menge auf den Torfdächern des gastfreund- 
lichen, wegen seiner reichen Flora bekannten Kongsvold, wo die Pflanze im ubrigen 
Wegränder und Felsen und die f. alpestris massenweise die oberen Abhänge des Knudshö 
schmickt. 

In der Natur ist die Pflanze leicht von anderen Formen, die auch unter dem Namen 
D. hirta gegangen sind (d. h. Formen der Gruppe D. rupestris) zu unterscheiden durch 
höheren Wuchs, mehrere Stengelblätter, hellgränen Kelch, grössere gelbweisse Bliten 
und den gelbgriänen Farbenton der Blätter, gedämpft durch eine mehr oder minder dichte 
Sternbehaarung, die ihnen etwas Sammetartiges verleiht. 

Da die D. magellanica vieljährig ist, kommt sie mehr oder minder rasig vor. Zwei- 
jährig besteht sie häufig nur aus einer Blattrosette, zuweilen wiederum aus einer Haupt- 
rosette mit 1 oder 2 kleinen sterilen Rosetten daneben — den blitentragenden Rosetten 
des folgenden Jahres. Bei älteren Individuen können zuweilen uber 30 Stäck bliten- 
tragende Rosetten angetroffen werden. An trockenen Standorten bildet die Pflanze dich- 
tere, an schattigen lockerere Rasen. 

Die sterile Rosette des ersten Jahres besteht aus 10—12 lanzettförmigen 
länglichen Blättern, welche bei der typischen Form ganzrandig sind. Wenn ein mini- 
maler Zahn angetroffen wird, kann man argwöhnen, dass die Form nicht völlig rein sie. 
Bei Zuächtung von dicht behaarten Formen sind nämlich nur Samenpflanzen mit ganz- 
randigen Blättern entstanden, im Gegensatz zu dem, was bei der f. tornensis der subsp. 
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borea der Fall war. Die Blätter der sterilen Rosette sind auswärts aufwärtsgerichtet, 
die inneren unbedeutend kärzer als die äusseren, nicht am Boden geschindelig ausge- 
breitet, wie die auf Dovre auftretende Form von D. rupestris oder f. Lindblomii, die 
ich auch kultiviert habe. (Siehe Taft. 3. o. und p.) 

Die Blätter der fertilen Rosette sind umgekehrt eirund, lanzettförmig, häu- 
fig gegen die Basis zu verschmälert, mit der grössten Breite im oberen Drittel des 
Blattes, 5 X 14 bis 8 X 42 mm lang, ganzrandig oder ganz wenige mit vereinzelten 
Zähnen, sternbehaart. FEinige einfache längere Haare werden zuweilen an den äusse- 
ren Rosettenblättern am Rande gegen die Basis zu angetroffen und ebenso 1—3 Haare 
an der Blattspitze und ein Haar an der Spitze der Blattzähne, wo solche vorhanden sind. 

Die Blätter der Verjängungsrosetten oder Stolonen sind lanzettlich-zungen- 
förmig, abwärts verschmälert und ganzrandig. Die dichteste Sternbehaarung ist bei 
diesen zu finden. Das Sternhaar der D. magellanica besteht aus einem sehr kurzen, ab- 
wärts erweiterten Stiel mit dicho-(tricho-)tomisch verzweigten Armen. Die zweite 
Verzweigung folgt jedoch so unmittelbar auf die erste, dass das Haar 4-teilig erscheint. 
Bei dicht behaarten Individuen sind diese 4 Zweige oder Arme wiederum in 2 oder 3 
feine Arme verzweigt. 

Der Stengel ist etwas ansteigend ohne schlank zu sein (ausgenommen bei 
Schattenformen). An trockenen Standorten wird er ziemlich robust. 

Gewöhnlich ist er einfach, kommt aber auch nicht so selten verzweigt vor. Das 
Auftreten verzweigter Individuen scheint in verschiedenen Jahren verschieden zu sein 
und hängt wahrscheinlich mit der Länge der Vegetationsperiode während des vorherge- 
henden Sommers zusammen. So traten im Jahre 1913 eine Menge verzweigter 
Individuen auf. Auch von anderen Gebirgspflanzen, die gewöhnlich einen einfachen 
Stengel haben, kamen im Vorjahr verzweigte Individuen vor, z. B. von Arabis alpina 
und Erigeron alpinus. Der Sommer 1914 war auch durch anhaltende Wärme ausgezeich- 
net und ihm folgte ein schöner Vorherbst (C. A. MEYER sagt von der D. dasycarpa 
C. A. Mey. (FI. Altaica p. 80), einer im Altai der var. dovrensis entsprechenden Form, 
dass von mehr als 50 Individuen nur 2 etwas verzweigt sind, demnach ca. 4924. Aut 
Dovre wiärde die Prozentzahl etwas höher kommen, selbst nach einem Sommer mit nor- 
maler Wärme, vorausgesetzt dass die f. alpestris nicht mitgerechnet wird, welche stets 
unverzweigt ist.) Die D. magellanica f£. genuwina von der sädlichen Hemisphäre hat oft 
verzweigte Individuen. Ihre Vegetationsperiode ist auch länger als die der Dovre-For- 
men, da sie innerhalb einer Breite entsprechend derjenigen von Berlin—Rom auftreten. 
Nach abwärts ist der Stengel mit Sternhaaren, ganz wenigen einfachen Haaren und 
Zweighaaren bekleidet. (Mit Zweighaaren bezeichne ich Gabelhaare mit merklich un- 
gleichlangen Armen oder dem einen Arm wiederum verzweigt.) Aufwärts besteht 
die Bekleidung nur aus Sternhaaren. Die stärkste Behaarung des Stengels wird am 
unteren Teil desselben angetroffen. 

Die Stengelblätter wechseln an Anzahl zwischen 1 und 6, gewöhnlich sind es 
2—3. Hin blattloser Stengel kann freilich bei verkämmerten Individuen vorkommen 
(= D. arctica ft. scapigera TRAUTW.?), ist aber nur eine zufällige Erscheinung. Ein sol- 
ches Individuum, auf besseren Boden umgepflanzt, wird hochstengelig mit mehreren Blät- 
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tern am Stengel, was ich bei Zächtung eines solehen Individuums Gelegenheit hatte zu 
beobachten. Die Stengelblätter messen 5 x 10 bis 15 xX 38 mm.; sie sind lanzettlich- 
eirund, ungestielt, selten ganzrandig, gewöhnlich mit 1—2, zuweilen 3 (ausnahmsweise 4) 
Paar Zähnen versehen. Die Zähne sind bei der var. dovrensis nicht schmal pfriem- 
lich wie bei der f. tornensis der subsp. borea, sondern etwas breiter an der Basis, häu- 
fig auswärtsgerichtet. Die Haarbekleidung besteht auch bei den Stengelblättern haupt- 
sächlich aus Sternhaaren, obgleich die einfachen Haare hier zahlreicher sind als an den 
Grundblättern. 

Die Bläten sind im präfloralen Stadium in einer Doldentraube gesammelt, die 
Frächte in ausgezogener Traube. Nie treten bisweilen mehr als 20 an der Zahl auf; 
die gewöhnliche Anzahl ist 12—14 St. (Von D. arctica f. pauciflora LANGE gibt es im 
Herb. Upps. von LANGE selbst gesammelten Individuen, von denen ein Stengel 9 
Bläten und zwei 5 Bläten tragen.) 

Die Kronenblätter sind umgekehrt eirund, herzförmig, nervig, an der Spitze 
etwas ausgekerbt, junge hellgelbgrän, ausgewachsene rahmweiss mit ziemlich langem 
Nagel. Die Länge, den Nagel einberechnet, beträgt 4—5:/, mm. Die Kelchblätter 
sind 1:/—3 mm lang, eirund—oval, konvex, gelbgrin, unmerklich in den Hautrand 
iäbergehend. Bei Schattenformen ist der Kelch etwas dunkler oder hellgrän. Von 
dem dunkleren Kelch der D. rupestris und D. incana unterscheidet er sich hierdurch 
stets. Der mittlere gräne Teil ist mit einfachen Haaren, ganz wenigen Gabelhaaren 
und bei manchen Individuen auch mit Sternhaaren bekleidet. 

Die lebhaft gelbgräne Farbe des Kelches lässt die Kronenblätter mehr gelblich 
erscheinen als sie ausgewachsen in Wirklichkeit sind. Die Schötchen sind eirund 
lanzettlich-—länglich. Ist der Fruchtansatz, sei es durch langwierige Dirre oder Fräh- 
lingsfröste, fremden Pollen oder den hybriden Ursprung der Pflanze, verschlechtert, 
so werden die Fräöchte verkärzt, während gleichzeitig der Griffel häufig verlängert 
wird. (Vergl. GrReMiI Neu. Beiträge 9. S. 4.) 

Die Behaarung der Friächte besteht bei der var. dovrensis hauptsächlich aus 
kurzen einfachen Haaren mit ganz wenigen ungestielten zweiteiligen Gabelhaaren, bei 
dicht behaarten Individuen ausserdem aus Sternhaaren. 

Die Fruchtstiele sind im allgemeinen auswärtsgerichtet, kärzer als die aufwärts 
gerichteten, reifen Frächte. Die untersten Fruchtstiele werden häufig etwas länger. 
Die Länge variiert zwischen 3 und 10 mm, abhängig von der Grösse der Pflanze, son- 
nigem oder schattigem Standort. 

Der Griffel wechselt an Länge zwischen !/,—1 mm; gewöhnlich ist er kurz. 
Bisweilen kommen Griffel von verschiedener Länge an demselben Individuum vor. Ich 
habe jedoch nicht ermittelt, ob solche Individuen rein waren. Der Griffel ist aufwärts 
etwas erweitert und der obere Teil desselben erhält mit der Narbe zusammen eine kopf- 
artige Form. Die Narbe ist etwas gespalten oder ausgekerbt. 

Wenn die Blite befruchtet ist und das Gynäceum anfängt zu wachsen, fallen Kro- 
nen und Kelchblätter bald ab, im Gegensatz zu dem, was bei D. rupestris und D. incana 
der Fall ist, wo man häufig das Schötchen weit aus den Kelchblättern herausragen sieht. 
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Die Samen sind hellbraun, eiförmig, wenn keiner fehlgeschlagen, ist stets eine 
ungerade Anzahl vorhanden, gewöhnlich 13—21. Der Pollen ist bei dieser Form 
in 90—95 2 gut. 


f. alpestris. Planta 8—20 cm alta, caulibus simplicibus gracilescentibus. Folia 
rosularum subintegra, subexpansa; caulina 1—3 integra—denticulata (dentibus 1—3). 
Petala 3'/—4?/, mm longa. Siliculae ovato-oblongze, puberulae, pedicellos suberectos su- 
perantes. Stigma subcapitatum sessile. Floret mense Junio—Julio. 

Habitat in regione fruticulorum alpium Dovrensium. 

Mlabirnostr, no.,6; 


f. pygmaea. Planta 5—10 cm alta, subcaespitosa, caulibus strictis 1—2 (—3) 
foliatis. Folia radicalia subintegra, subexpansa, in margine — etiam apicem versus 
— pilis simplicibus furcatisve ciliata, in lamina glabrescentia—Sstellato-pilosa. Folia 
caulina subdenticulata. Petala lactea 3'/,—4'/, mm longa. Stiliculae late ovato-ob- 
longae, subpuberulae, pedicellos patulos glabrescentes superantes. Stigma subcapitatum 
sessile. Floret mense Julio. 

Habitat in regione alpina superiore alpium Dovrensium. 

Eine ausfihrlichere Beschreibung dieser Formen scheint mir nicht erforderlich, 
da wir Gelegenheit haben werden uns iber dieselben zu äussern bei der Betrachtung der 


11. Stellung der Zwisechenformen innerhalb der D. magellanica. 


An den Standorten, wo die beiden Unterarten der D. magellanica gesellig auftreten, 
pflegen auch eine Menge verschiedener Formen, verschiedene Kombinationen von HEi- 
genschaften repräsentierend, angetroffen zu werden. Auch wo Hybridenbildung statt- 
gefunden hat, ist dies der Fall. Es liegt dann nahe zu fragen, ob nicht das ersterwähnte 
Verhältnis auf Hybridenbildung in einer längst vergangenen Zeit zuruckgefihrt wer- 
den kann. 

Die Varietät dovrensis der subsp. cinerea, deren Sternhaare an den Wurzelblättern 
und behaarte Frächte, wie wir gesehen haben, sich bei Zächtung konstant erwiesen ha- 
ben, diese Varietät unterscheidet sich von der reinen, arktischen subsp. cinerea haupt- 
sächlich durch einfache Haare an den Fruchtstielen. Andere Merkmale sind etwas 
mehr gezähnte Blätter, längere Frichte, häufig kärzerer Griffel mit weniger deutlich 
vom Griffel abgesetzter Narbe, Merkmale, die gewissermassen Modifikationen sein kön- 
nen, von dem sädlicheren Vegetationsgebiet abhängig, die aber nicht völlig daraus zu 
erklären sind. Da indessen mehr gezähnte Blätter mit längeren Friächten und kurzem 
Griffel die subsp. borea kennzeichnende Merkmale sind, und die Fruchtstiele bei dieser, 
wo sie nicht kahl sind, meistens einfache Haare haben, scheint es wahrscheinlich, dass das 
Vorkommen dieser Eigenschaften bei der var. dovrensis auf eine Einmischung der Form 
borea in der Urzeit zuräckzufihren ist. Wirden wir der Pollenuntersuchung in der 
Frage den Ausschlag geben lassen, so erhielten wir als Resultat, dass die var. dovrensis der 
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subsp. cinerea eine weniger reine Form sei als die f. tornensis der subsp. borea. Die var. 
dovrensis hat nämlich höchstens 95 2, guten Pollens, häufig weniger, die f. tornensis zu- 
weilen bis zu 100. 

Von Jotunheim habe ich Formen von der subsp. cinerea (gesammelt in dem Sik- 
kels-Tal im Juli 1915 von Herrn Lehrer HARTVIG JOHNSEN) gesehen, welche eine andere 
Kombination von Merkmalen repräsentieren als die var. dovrensis. Diese haben nämlich 
nahezu ganzrandige Stengelblätter wie meistens die arktischen, aber die Fruchtstiele 
sind weniger auswärts gerichtet, die Frächte länger und der Griffel kurz; diese letzteren 
Merkmale vermutlich ein Erbstiäck der subsp. borea. 

Völlig ebenso stark wie bei der typischen, dicht behaarten var. dovrensis scheinen 
bei einer alpestris-Form derselben die Merkmale der subsp. borea hervorzutreten. Auf 
Grund der etwas behaarten Friächte muss sie ja zur subsp. cinerea gefuäuhrt werden, aber 
diese f. alpestris der var. dovrensis hat die Fruchtstiele kahler, meistens mehr aufrecht, 
die Frucht bisweilen etwas gedreht und den Griffel beinahe unmerkbar wie die subsp. 
borea. (Zuweilen kommt auch ein Individuum mit im iäbrigen demselben Habitus und 
denselben Merkmalen vor, derer Frächte etwas oder ganz kahl sind. Diese Individuen 
mit kahlen Frächten missen zur f. centralis der subsp. borea gestellt werden, mit welcher 
Form sie sich decken.) Die flachere Zahnung der Stengelblätter scheint dagegen ein 
Erbstäck der subsp. cinerea zu sein, wenn sie nicht lediglich dem alpinen Vegetations- 
ort zuzuschreiben ist. bLeider haben meine Kulturversuche mit dieser Form in Djurs- 
holm bisher fehlgeschlagen. Auf dem kleinen Beete, das mir in dem Garten auf Kongs- 
vold angewiesen wurde, habe ich sie bereits vor mehreren Jahren gezächtet, und fand 
dort auch im letzten Sommer die Form wieder. Ich war doch nicht ganz sicher, ob diese 
Pflanze, die ich nun nach 2-jähriger Abwesenheit vom Plätze vorfand, aus jenen Samen 
entstanden war, obwohl mir dies nach dem Habitus und der geringen Rasigkeit der 
Pflanze zu urteilen wahrscheinlich schien. In diesem Falle ist sie konstant, da sie die 
wenigen (2—3 (—4)) kaum gezähnten Stengelblätter, die ganzrandigen Wurzelblätter 
und die aufrechten—wenig auswärts gerichteten Fruchtstiele beibehalten hat. Fin 
Merkmal, das in der Zuächtung mehr hervortritt, sind die gedrehten Frichte. 

Dieser f. alpestris steht eine andere alpine Form nahe, der ich den Namen pygmaea 
gegeben habe auf Grund ihres niedrigen Wuchses, an den Standorten, wo sie am reich- 
lichsten angetroffen wird oder unweit einem der Knudshö Gipfel. Von der f. alpestris 
unterscheidet sie sich durch steifere Stengel, mehr glabreszierende Blätter und nahezu 
ganzrandige Stengelblätter. Die Fruchtstiele sind mehr auswärtsgerichtet, die Frächte 
aber wie bei dieser Form etwas behaart. 

Das sicherlich konstanteste Merkmal, wodurch sie sich von derselben unterscheidet, 

därften doch die zerstreuten einfachen Haare und Gabelhaare an den Blatträndern — auch 
gegen die Spitze des Rosettblattes — selbst sein. Dank dieser Eigenschaft nimmt sie 
eine Zwischenstellung zu D. rupestris ein. Eine Hybride mit D. rupestris därfte sie doch 
nicht sein. Diese Art steigt nämlich nicht so hoch an dem Gebirge hinauf, und es gibt 
dort eine andere Art, die als die andere, mutmassliche Stammart gedacht werden kann. 
Hiervon weiter unten mehr. 
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Auf Grund des ganzen Habitus und des blättrigen Stengels der Pflanze — die Blätter 
gewöhnlich 2 an der Zahl, das obere häufig oberhalb der Mitte des Stengels — därfte 
sie doch zu D. magellanica zu stellen sein. Individuen von D. rupestris, die wie die nied- 
rig wachsenden Individuen dieser Form nur eine Höhe von 5—38 cm erreichen, haben 
meistens keine Stengelblätter oder nur ein einziges weiter unten am Stengel. 

Einzelne Individuen mit denselben steifen Stengeln und derselben Behaarung an 
den Wurzelblättern- wie f. pygmaea werden zuweilen an tiefer unten gelegenen Stand- 
orten desselben Gebirgsabhanges angetroffen. Sie därften wie andere zuweilen in sub- 
alpines Gebiet herabsteigende Hochgebirgsformen von Regen, Schnee- oder herab- 
stärzenden Erdmassen mitgefährt worden sein. 

Wie diese Form entstanden ist, die durch grössere Anzahl von einfachen und 
Gabelhaaren an den Wurzelblättern als eine atypische D. magellanica gekennzeichnet 
ist, kann nicht mit Sicherheit gesagt, nur gemutmasst werden. 

Möglicherweise sind diese einfachen Haare ein Erbstäck von einer anderen DPraba- 
Form mit vorwiegend einfachen Haaren, z. B. D. fladnizensis WULF. Diese Art wächst 
in unmittelbarer Nähe der f. pygmaea. Bereits vor mehreren Jahren traf ich auf dem 
Knudshö Individuen, die augenscheinlich zwischen D. fladnizensis und D. magellanica 
standen, an. Sie standen doch der ersteren Art näher, als die f. pygmaea. Von solch 
einer Form liesse sich daher denken, dass f. pygmaea eime Räckbildungsform zu D. ma- 
gellanica wäre. Der Pollen ist nahezu in 95 ?, gut. 

Die Form pygmaea wurde erst 1913 von mir kultiviert, da ich friher keinen Blick 
fär die Unterschiede zwischen dieser und niedrig wachsenden Individuen der f. alpestris 
hatte, zu welcher ich dieselbe gestellt hatte. Wahrscheinlich gibt es zwischen diesen 
beiden Formen auch intermediäre, abgesehen davon, dass die f. pygmaea aut weniger 
hoch gelegenen Standorten eine grössere Höhe erreicht. 

Die Form der subsp. borea, die ich zum Unterschied von f. tornensis auf Grund 
ihres Vorkommens im zentralen Norwegen: Dovre, Jotunheim und Valdres f. centralis 
genannt habe, dirfte auch, wie bereits angedeutet, eine Zwischenform sein. Wegen der 
kahlen Frächte gehört sie zu subsp. borea, aber von der reinsten Form derselben f. tor- 
nensis unterscheidet sie sich durch weniger gezähnte Blätter, bisweilen auch durch kirzere 
Frichte. Abweichend von dem, was wir bei arktischen Formen der subsp. borea gesehen 
haben, scheinen die Merkmale von längeren Frichten und mehr Zähnen an den Stengel- 
blättern nicht einmal als Folge von ungänstigen äusseren Lebensbedingungen latent vor- 
handen zu sein, denn auch bei hochstengeligen Individuen, die auf gutem Boden gewachsen 
waren, fehlen sie gewöhnlich. Ausnahmsweise habe ich doch auch im zentralen Nor- 
wegen Individuen angetroffen, die in bezug auf die Zahnung der Stengelblätter und die 
etwas gedrehten längeren Frächte an die f. tornensis erinnern, beispielsweise auf dem 
Torfdach der Jetta Alm. 

Am nördlichen Abhang von Dovre dominiert die hebecarpe Form der D. magella- 
mica. Am sädlichen Abhang von Dovre wie auch im Jotunheim und in Valdres scheint 
die leiocarpe Form am stärksten vertreten. Bisweilen trifft man auch Individuen mit 
Frichten, die, die Ränder der Klappen ausgenommen, ganz kahl sind, ein Umstand 
der darauf hinzudeuten scheint, dass die Form nicht ganz rein ist. Ich glaube nämlich 
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beobachtet zu haben, wie bei Individuen von Bastardrassen die Eigenschaften derjenigen 
Stammart hervorzutreten pflegen, die am besten fir die derzeitigen Lebensbedingungen 
der Pflanze passen. Da die Aufgabe der Haare darin besteht, die Pflanze vor Verdun- 
stung zu schiätzen, wärde das Vorkommen einer geringen Anzahl Haare an einer sonst 
kahlen Frucht aus dem Verlangen der Pflanze nach Schutz vor Verdunstung während 
eines ungewöhnlich trockenen Sommers erklärt werden können. Das Individuum, wel- 
ches ich hier meine, wurde nämlich in dem ungewöhnlich trockenen Sommer 1914 
gesammelt. 

(Beiläufig sei hier die Entwicklung einer Rosenart, Susanna Rodecarnachi, er- 
wähnt, die in der Preisliste der Pflanzenschule Ramlösa der Farbe nach als silberrosa 
bezeichnet war. Kultiviert bei mir trug sie im 1. Jahre lebhaft rosafarbene Blumen — 
an Farbenstärke wie die bei »M:me Jules Groulez», wenngleich kälter im Tone, — und 
im 2. Jahre purpurrosa, in Farbe wie die der »Magna Charta». Der Rosenstrauch 
starb dann, ab, wie ich glaube im 3. Jahre. Wahrscheinlich muss die Art eine Bastard- 
rasse gewesen sein, die bei der Anpassung an das strengere Klima in Uppland zur wider- 
standsfähigsten der Stammformen zuräckkehrte. Welche diese gewesen sind, habe ich 
vergeblich in Erfahrung zu bringen versucht.) 

Die Individuen, die ich aus Samen von der vorgenannten Draba-Form mit ganz 
wenigen Haaren an den Rändern der Kapseln aufgezogen habe, haben noch nicht gebläht, 
und wie die Frichte ausfallen, ist mir demnach nicht bekannt. Aber ich hege starken 
Verdacht, dass auf dem schattigen Standort, wo sie gezächtet werden, alle ganz kahle 
Frächte bekommen werden.! 

Von ausser-skandinavischen Standorten, wo die beiden Unterarten der D. magel- 
lanica gesellig auftreten, scheinen auch die Formen weniger homogen. Dies ist der Fall 
im Altai, wo die subsp. cinerea durch D. dasycarpa C. A. MEY. und die subsp. borea durch 
D. subamplexicaulis C. A. MeEY. vertreten ist. Herbarexemplare der D. dasycarpa, 
von C. A. MEYER in Altai gesammelt, die mir zuvorkommend aus dem kaiserlichen bo- 
tanischen Museum in Petrograd geliehen wurden, zeigen nämlich unter eimander merk- 
liche Abweichungen in Bezug auf die Zahnung der Blätter und die Behaarung der 
Frucht. Dies scheint auch in der Schweiz und im Tirol der Fall zu sein. ”Taf. 2, Fig. 
2 zeigt eine sehr dichtbehaarte Form aus dem Tirol, die gleichwohl deutlich gezähnte Wur- 
zelblätter hat. Prof. VEtIT B. WITTROCK hatte von einem Schweden, der sich in der 
Schweiz aufgehalten hatte, Samen von einigen dortigen Pflanzen, unter anderem von 
D. magellanica (unter dem Namen D. carintlmaca) erhalten. Aus diesen Samen, die 
im Bergianischen Garten ausgesät wurden, sind Individuen sowohl mit kahlen als auch 
mit behaarten Friächten entstanden. Keine der Formen dirfte jedoch rein sein. 


12. Draba magellanica Lam. subsp. borea (ad interim): 
Siliculae glabrae. 


Syn. D. caule ramoso folioso foliis dentatis L. Fl. Lapp. p. 111 (ex schedula 
in Herb. Burman) vide tab. nostr. 3 fig. c. D. arabisans McHx? FI. Bor. Amer. 


1 Die vereinzelten Haare an den Rändern der Frichte haben sich auch bei Kultur als konstant gezeigt. 
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ed. 2. p. 28. (1820): D. daurica DC. Systema II. p. 350 (1821), Prodr. 1. p. 170; 
LEDEB. Fl. Ross. I. p. 153; Turcz. Cat. Pl. Baic.-Dah. no. 144. D. hirta ZETTERST. resa 
IT. S: 24.& 44 (1822); Turcz. Fl. Baic.-Dah. p. 256 (1852). E. FRIES. Sum. Veg. Sc. 
(1846), p. 150; Harm. Sk. Fl. ed. 3 (1838), S. 153 (p.p.-). ed. 4 (1842), S. 210 (p.p.); 
NEUM. 0. ÅLFVENGR. WNSver. FL, S. 474 (p.p.) D. hirta a leiocarpa LINDBL. (non L.). 
Bot: Not. 1839, s. 52; Linnaea XIII. (1839), 5. 330; Vet. Ak. Handl. f. 1839 (1841), S. 
66. D. hirta ”"elatior (a letocarpa) A.. BLytT Norg. FI1. III, S. 986 O. DAHL BLYTT's FIl., 
S. 383 (p.p.). D. subamplexicaulis OC. A. MEYER in LEDEB. F1. Alt. p. 77. D. henneana 
SCHLECHTEND., Linnaea X. (1836) p. 100. D. rivularis HORNEM. u. STEUDEL Nomencl. 
ed. 2, pars I (1840). D. Pacheri STUR. Oest. Bot. Wochenb. f. 15. febr. 1855. 

Icon. Fl. Ross. Alt. tab. 265. (D. subamplexicaulis) Sv. Bot. B. 11. tab.768, fig. 1, 
a & b; REICHENB. Pl. Criticae t. 8. fig. 1026—28; Exs. Herb. Norm. fasc. 3. no. 23.; 
GELERT Notes Arct. pl. p. 304, fig. 15. (D. Mrta.) Tab. nostr. 2, no. 6; tab. 3. c, d et e. 

Die Form, um welche es sich hier handelt, unterscheidet sich, wie zuvor betont 
worden ist, durch ihre kahlen Friächte von der vorhergehenden Gruppe von D. magella- 
mca-Formen oder der subsp. cinerea (ADAMS). Hinter den Namen der Unterart habe 
ich die Worte »ad interim» gesetzt, weil dieser Name voraussichtlich fräher oder spä- 
ter gegen einen anderen älteren ausgetauscht werden muss. Ob dies aber der Name 
arabisans oder dawrica sein wird, habe ich noch keine Gelegenheit gehabt zu ermitteln. 

Der älteste Name ist D. arabisans MCHX (Fl. boreali-Americana, ed. 2. 1820). Frei- 
lich sagt uns MIiCHAUX 1. c. nicht, ob die Frucht kahl oder behaart ist, und es wäre da- 
her denkbar, dass der Name sowohl Formen mit kahlen als auch mit behaarten Friäch- 
ten bezeichnet. Durch A. P. DE CANDOLLE (Systema II, p. 349—350) wissen wir je- 
doch, dass das Originalexemplar im Pariser Museum kahle Friächte hat, und mit solchen 
ist die Form von ihm beschrieben. Ein Individuum im Botanischen Museum in Kopen- 
hagen, geschenkt von MICHAUX Landsmann, DESFONTAINES, ist eine D. magellanica-Form 
mit kahlen, etwas gedrehten Frächten. In den Herbarien gehen auch allgemein For- 
men dieser Art unter dem Namen D. arabisans MCHx. Von D. arabisans sagt DE CAN- 
DOLLE freilich »habitus Arabidis», eine Äusserung, die mich etwas zweifelhaft an der 
Identität der Form mit der subsp. borea gemacht hat. Sie kann jedoch der Ausdruck 
einer individuellen Auffassung bei DE CANDOLLE sein, gewonnen von dem einzigen In- 
dividuum, das er gesehen hat. Aber bevor ich nicht selbst das Originalexemplar von 
D. arabisans habe in Augenschein nehmen können, wage ich nicht, die Unterart der 
D. magellanica mit kahlen Frichten mit diesem Namen zu bezeichnen. 

Die Namen D. borealis DC. und D. daurica DC. sind zum ersten Mal im Systema 
Regni Vegetabilis II, p. 342 und 350 zu finden. Die erstere wird mit kahlem Frucht- 
knoten, »ovarium glabrum », beschrieben. Im Prodromus wiederum (v. 1, p. 168) hat DE 
CANDOLLE uns keine Andeutung von der Frucht gegeben. MHieraus ersieht man, dass 
dem Originalexemplar reife Frichte fehlen. Aus dem kahlen Fruchtknoten zu schliessen, 
dass auch die Friächte kahl sind, kann doch verfriht sein. Bei manchen intermediären 
Formen mit geringer Behaarung an der Frucht, ist nämlich der Fruchtknoten oft kahlt, 
und die Haare wachsen erst nach dem Abfallen der Kronenblätter aus. Im Herbarium 
der Universität Lund befindet sich ein Bogen mit geziächteten Individuen von »D. bo- 
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realis». Von wo die Samen stammen, ist indessen nicht angegeben. Diese Individuen 
haben etwas behaarte Frichte. Sie sind auch durch ein unseren nordischen D. magella- 
nmica-Formen (ebenso wie den arktischen und subantarktischen) fremdes Merkmal, näm- 
lich umgekehrt eirunde Blätter, fast ohne Spitze, gekennzeichnet. Nun ist ja nicht 
gesagt, dass diese Individuen mit DE CANDOLLE's Originalexemplar ibereinstimmen. 
Von diesem werden die Blätter als länglich (»oblongae basi acuminatis») bezeichnet. 

Da wir indessen weder aus der Pflanzenbeschreibung noch dem Originalexemplar 
schliessen können, ob die Frucht in reifem Zustande kahl sei, ist der Name borealis fär 
eine leiocarpe D. magellanica-Form nicht anwendbar. 

D. dauwrica ist dagegen mit kahlen Friächten beschrieben und die Beschreibung 
passt im iäbrigen gut auf eine Form der subsp. borea. Auch dieses Originalexemplar habe 
ich nicht gesehen, wohl aber Individuen von D. dahurica, die TURCZANINOW in den Bai- 
kal-Gegenden gesammelt hat (die mir auf freundliche Befiärwortung von Dr. LACKCHE- 
WITZ aus dem botanischen Museum in Petrograd geliehen wurden). 

Diese Individuen entsprechen vollkommen der skandinavischen leiocarpen Unter- 
art von D. magellanica. In Cat. pl. Baic.-Dah. no. 144, hat TURCZANINOW nach DE CAN- 
DOLLE diese Form D. dahurica (mit Einschiebung eines »h» vor das »u») genannt, aber 
später stellt er sie in der Flora Baicalensi-Dahurica p. 256 zu D. hirta. Die ausfähr- 
liche Beschreibung, die er hier gibt, passt in allen Stäcken gut aut unsere subsp. borea, 
vielleicht am besten auf die Form, die ich f. tornensis genannt habe. 

Sollte demnach der Name arabisans fär die leiocarpe Unterart der D. magella- 
mca nicht angewendet werden können, so steht uns immer noch der Name daurica zu 
gebote. 

An arktischen Standorten scheint die subsp. borea eine Feuchtform zu sein, die 
nach dem Habitus mehr von jener dicht behaarten subsp. cinerea abweicht als in Skan- 
dinavien, Mitteleuropa, im Altai und in Dahurien. Die beiden Formen sind wahrschein- 
lich auf allen den letzteren Gebieten mit einander vermischt worden und eine Menge 
verschiedener Kombinationen von Eigenschaften sind entstanden. In einer arktischen 
Flora liesse es sich vielleicht verteidigen, die subsp. borea als eigene Art aufzustellen. 
In Skandinavien, wo die beiden Formen, speziell im zentralen Norwegen, wenig ver- 
schieden sind, wäre ein solches Verfahren unstatthaft. 

Wie zuvor erwähnt, wurde die leiocarpe Form von Dr. N. SYLVÉN zu D. arctica 
J. VAHL, d. h. zu D. magellanica LAM. gestellt. 


13. D. magellanica Lam. subsp. borea n. (ad interim) f. tornensis n. : 


Planta perennis 10—35 cm alta, laxe caespitosa, caulibus subsimplicibus. Folia 
rosularum lanceolato-oblonga, integra—denticulata, folia stolonum interdum eadem den- 
ticulata; caulina ovato-lanceolata, saepe dentibus subulatis utrinque 1—5 (saepissime 
2—3). Caules inferne hirsuti, superne glabrescentes. Petala pallide sulphurea—lactea, 
4'/,—5'/, mm longa, sepalis pilis simplicibus praeditis duplo longiora. Siliculae oblongae, 
glabrae, interdum subceontortae, pedicellis glabrescentibus subduplo longiores. Stigma 
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subeapitatum sessile. Semina 11—23 in utroque loculo. Pollen ad 98—100 24 bonus. 
Floret mense Junio et Julio. Habitat in Lapponia Tornensi et Lulensi Sveciae, in Nord- 
landia et Finnmarkia Norvegiae et ad lacos Kilpisjärvi et Paanajärvi Fenniae. Speci- 
mina singula ex Kälahögen ad limitem inter Jemtlandiam et Norvegiam a clar. G. SJö- 
STRAND lecta ad hanc formam accedunt. 

Syn. D. arabisans McHx? FI. Bor. Amer. II. p. 28. (1820). D. daurica DC., Syste- 
ma II. p. 350:(1821); Prodr. 1: p. 170; LEDEB. El. Ross. I. p. 153; Turcz. Cat. Pl. Baic. 
no. 144. D. Mrta ZETTERST. resa II, S. 24 & 44 (1822); Turcz. FI. Baic.-Dah. p. 256; E. 
FRIES. Sum. Veg. Sc. p. 150; HARrRTM. Sk. Fl, ed. 3. (1838) 5. 153 (p.p.). D. henneana 
SCHLECHTEND. Linnaea X. (1836) p. 100. D. rivularis HORNEM. ex STEUDEL Nomendcdl. 
ed. 2. part. I. p. 528 (forma hydrophala!). 

Sv. Bot. B. 11 tab. 768, fig. I a & b; REICHENB. Plantae Criticae tom. 8. fig. 1026 
—1028; Exs. Herb. Norm. fasc. 3. no. 23 (D. hirta). Tab. nostr. 2. no. 6; tab. 3. d et e. 

Von den in Skandinavien vorkommenden leiocarpen Formen von D. magellanica 
schien mir diese stets die reinste zu sein. Meine Auffassung hiervon habe ich durch den 
Umstand bestätigt gefunden, dass die arktischen leiocarpen Formen — welche wie er- 
wähnt weniger in einander iiberzugehen scheinen als unsere nordischen — kultiviert 
dieselben Merkmale zeigten wie f. tornensis. In ihrer Heimat haben dieselben oft die 
Zähne der Stengelblätter wenig entwickelt und die Frächte kurz, wie bei ein paar Formen 
vom Franz Josephs Fjord auf Ostgrönland, die 1900 von Konservator K. A. GREDIN 
gesammelt wurden. Aus Samen derselben aufgezogene Individuen zeigten aber sowohl 
die pfriemlichen Zähne an den Stengelblättern als auch die längeren Frächte, welche 
die f. tornensis charakterisieren. Der Pollen dieser Form ist auch vollwertig 98—100 924. 
Wir missen uns ferner gegenwärtig halten, dass, wo sie am reichlichsten auftritt oder auf 
den Bergen um das Westende des Tornejaure, keine hebecarpe Form von D. magella- 
mca anzutreffen ist. Im iäbrigen habe ich weder in der Natur noch in den Herbarien eine 
solche aus Schweden gesehen. Die Form, welche LAESTADIUS in Svensk botanik, Taf. 
768, Fig. d u. g abgebildet hat und von der er sagt, dass sie auf trockenen Felsen vor- 
komme, ist möglicherweise keine D. magellanica, sondern eine hochstielige D. rupestris- 
Form, wie sie auf Bergen in der Gegend von Kvickjock vorkommt. Die Individuen, welche 
LAESTADIUS an FRIES fär das Herbarium Normale gegeben hat, haben RODD. sämtliche 
kahle Frichte und gehören zur f. tornensis. 

Nach dem Habitus ist f. tornensis nicht sehr verschieden von der var. dovrensis. 
Vielleicht sind die Stengel etwas steifer, aufrechter und die Farbe der Blätter einen Ton 
dunkler. Wenn die beiden Formen neben einander kultiviert werden, ist dieser Unter- 
schied, wenigstens zeitig im Friähjahr, recht deutlich. 

Die Grundblätter sind bei f. tornensis stärker ausgezogen und gegen die Basis 
verschmälert — in dieser Hinsicht stimmt sie mit der subantarktischen D. magellanica 
oder f. gemwina iiberein. 

Auch die Stolonblätter sind bisweilen etwas gezähnt. Fin einzelner Zahn 
kommt auch an einigen Blättern der sterilen Rosette des ersten Jahres vor. 

Die Sternhaare an den Grundblättern sind mehr kondensiert als bei der var. 
dovrensis, d. h. mit kärzeren und dickeren Armen versehen. Sie sind meistens auch 
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bei dicht behaarten Individuen mehr getrennt als bei dieser und anderen hebecarpen 
Formen der D. magellanica. 

Die Stengelblätter, 2—5 an der Zahl, sind bei wild wachsenden Individuen 
an der Basis schmäler als bei subalpinen Dovre-Formen, mit 1—53 (gewöhnlich 2—3) 
pfriemlichen Zähnen. Bei kultivierten Individuen werden die Blätter doch breiter, 
aber die spitzigen Zähne scheinen beibehalten zu werden. 

Der Stengel ist nach unten mit so wohl einfachen Haaren als Sternhaaren be- 
kleidet, nach oben glabreszierend mit gewöhnlich kahlen Fruchtstielen. Vereinzelt kom- 
men einige einfache Haare an den Fruchtstielen vor, ausnahmsweise einige Sternhaare. 

Die Kronenblätter sind rahmvweiss, vielleicht weniger ins gelbe spielend als 
bei der var. dovrensis der subsp. cinerea. An den Kelchblättern kommen ganz wenige 
einfache oder 2-teilige Haare vor. 

Die Furchtstiele sind abstehend—aufrecht, häufig kärzer und weniger auswärts- 
oerichtet als bei der var. dovrensis, die Frucht eirund-—-lanzettlich—-länglich, zuweilen 
etwas gedreht, wie dies auch die Abbildung in Svensk Botanik angibt. Der Griffel ist 
sehr kurz und geht unmerklich in die schmal kopfförmige Narbe iber. 


14. Draba magellanica Lam. subsp. borea f. centralis n. 


Planta 10—35 cm alta, caulibus 1—4-foliatis, superne glabris, siliculis glaberri- 
mis; caeterum ut in forma alpestri varietatis dovrensis subspecier cinereae. 

Floret mense Junio—Julio. Crescit in omnibus locis, ubi D. magellanica subsp. 
cinerea var. dovrensis habitat; in versuris australibus alpium Dovrensium, in alpibus 
Jotunheimen et in Valdres quam illa frequentior. 

Syn. D. incano-hirta HARTM. (p.p.) Sk. Fl, ed. 2, S. 178, ed. 11, S. 206. D. hirta 
ga leiocarpa LINDBI. Bot. Not. 1839 S. 52; Linnaea XITIT (1839), p. 330; Vet. Ak. Handl. 
f. 1839 (1841), 5. 66; D. hirta "elatior (2 leiocarpa) BLYT'tT. Norg. F1. III, S. 986; O. DAHL 
BrLyrT's FIA S::363:(Pp.p:). 

F1. Dan. fasc. 41. tab. 2422 (p.p.) (D. hirta). 

Diese Form wechselt in hohem Grade sowohl nach dem Habitus als den Merk- 
malen. Bald 'tritt sie niedrig auf, bald hoch wachsend, bald mit auswärtsgerichteten 
Fruchtstielen wie bei der var. dovrensis, bald mit mehr aufrechten. Die Stengelblätter 
sind bisweilen nahezu ganzrandig, bisweilen wiederum deutlich gezähnt, ja ausnahms- 
weise bekommen sie feine, pfriemliche Zähne wie die Blätter der f. tornensis. For- 
men mit solchen Blättern sind getrocknet kaum von Individuen der ebenerwähnten 
Form zu unterscheiden. In der Natur sind sie vielleicht durch die Blattfarbe zu er- 
kennen, die gewöhnlich einen Ton heller ist. Wie zuvor bemerkt, nimmt die f. centralis 
eine intermediäre Stellung zwischen der subsp. cinerea var. dovrensis und der subsp. 
borea f. tornensis ein. In bezug auf den Bau des Sternhaares (an den Rosettblättern) 
scheint dies auch der Fall zu sein. Dasselbe scheint nämlich nicht völlig so lange Arme 
zu haben wie bei der var. dovrensis und der f. typica der subsp. cinerea, aber auch 
nicht so kurze und kondensierte wie bei der f. tornensis der subsp. borea. 
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Von Nordlanden und Finnmarken in Nowegen wo die leiocarpe Form der 
D. magellanica verbreitet, die hebecarpe wiederum selten ist, habe ich eine Menge Indi- 
viduen (aus dem botanischen Museum in Christiania), nach dem Habitus mit dieser 
Form iibereinstimmend, gesehen. Da ich indessen keine Gelegenheit gehabt habe solche 
Formen in der Natur zu studieren, wage ich nicht, mich iber ihre Identität mit der f. 
centralis zu äuvssern. 


15. Die Verbreitung der Draba magellanica. 


Nächst der D. incana ist die D. magellanica die Hochgebirgsform innerhalb der 
Gattung Draba, welche die grösste Verbreitung besitzt. Sie kommt nämlich in vier Welt- 
teilen vor. Ausser in den eigentlichen Magellansländern tritt sie auch in etwas nörd- 
licher gelegenen Gegenden des sädlichen Chile und Argentinien auf (Rio Aysén, kE. 
3ILG und R. MuscHLER, Engl. Jahrb., B. 42 [1907] S. 471). Nach W. J. HOooKER (Bo- 
tanical miscellany vol. III. p. 138. (1833) hat D. GILLIES sogar auf den Anden oberhalb 
Mendoza — 33 s. Br. — ein einzelnes Individuum gesammelt, dieses nicht zu verwechseln 
mit der Draba, die nach ihm den Namen D. Gilliesi HOoK. et ARN. erhalten hat. 

Von beiden Unterarten mit behaarten und mit kahlen Frächten habe ich Herbar- 
exemplare aus Nordamerika unter verschiedenen Namen gesehen, wie D. arabisans 
Mcux., D. borealis DC., D. confusa, D. glabella PursH., D. henneana SCHLECHTEND. 
D. Mirta var. arctica (J. VAHL) WATSON, D. Yellowstonensis AVEN NELSON. Von diesen 
habe ich nur ein autentisches Exemplar von der letztgenannten Form im Kew Herba- 
rium gesehen, eine hochstielige verzweigte D. magellanica, der subsp. cinerea (ADAMS) 
angehörig. Aus MicHAUX's Pflanzenbeschreibung der D. arabisans geht freilich nicht 
hervor, ob die Form kahle oder behaarte Frichte hat, aber sowohl das Originalexemplar 
in Paris als auch das zuvor erwähnte Individuum im Botanischen Museum in Kopen- 
hagen, das von DESFONTAINES geschenkt ist, hat kahle Frichte, und WATSON (Fl. 
North. Amer., v. 1. part 1. fasc. 1. p. 111) beschreibt die D. incana var. arabisans mit 
kahlen Frächten. Die D. glabella misste wohlihrem Namen gemäss der leiocarpen Un- 
terart, subsp. borea, entsprechen. Die D. borealis ist, wie erwähnt, von DE CANDOLLE 
mit kahlen Fruchtknoten beschrieben. WATSON bezeichnet die Friächte sowohl als kahl 
wie als behaart. Nach Äusserungen bei botanischen Verfassern hat es den Anschein, als 
wäre auf dem nordamerikanischen Kontinent die Form mit kahlen Friächten am 
gewöhnlichsten. Das Verbreitungsgebiet därfte vom arktischen Amerika bis an die 
grossen Seen Erie, Huron und Oberen See und den Felsengebirgen reichen. 

D. lMirta var. aretica, von WATSON mit behaarten Frichten beschrieben, kommt 
nach ihm nur im Grinnel Land vor. Da D. borealis DC. nach WATSON auch behaarte 
Frächte hat, ist es wahrscheinlich, dass manche fär diese Form angegebene Standorte 
auf D. magellanica subsp. cinerea zuräckgeleitet werden können. Als Synonym fir 
D. borealis DC. hat WATSON sowohl D. wnalaschkiana DC. als D. sachalinensis SCHMIDT 
aufgestellt, so weit ich finden kann, mit Recht. Die Individuen von D. uwnalaschkiana, 
die ich aus dem botanischen Museum von Petrograd leihweise bekommen habe, scheinen 
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nämlich einer nicht völlig reinen Form von subsp. cinerea anzugehören. Die D. borealis 
därfte auch eine intermediäre Form zwischen der subsp. cinerea und der subsp. borea 
sein, da sie nach WATSON bald mit kahlen, bald mit behaarten Frächten auftritt, wenn 
sie nun iäberhaupt zu D. magellanica gestellt werden kann. Da die D. Yellowstonensis 
der subsp. cinerea angehört und in Yellowstones Park in den Felsengebirgen gefunden 
wurde, und auch unter dem Namen »D. confusa» Individuen aus Nordamerika von der- 
selben Unterart in den Herbarien vorkommen, glaube ich, dass man als Vegetationsge- 
biet fär die hebecarpe Form auch das britische Amerika und die Felsengebirge aufstel- 
len kann. 

In Europa wird D. magellanica avt Grönland, Island, Spitzbergen, in Skandinavien, 
dem arktischen Russland, wie in Lapponia Orlow, auf Kolgujef und Nowaja Semlja 
angetroffen. Vermutlich kommt sie auch im Uralgebirge vor, obgleich mir hiervon nichts 
bekannt ist. Aus Mitteleuropa sind Fundorte bekannt von Österreich (Tirol, Kärnten) 
und der Schweiz, wo sie unter verschiedenen Namen gegangen sind, z. B. D. Thomasii 
KocH, D. carinthiaca HoPPE. — D. Pacheri STUR. aus Kärnten (Oest. Bot. Wochen- 
blatt "/, 1855) ist eine der subsp. borea angehörende Form. Von einem Schweden in der 
Schweiz erhielt Prof. V. B. WITTROCK Samen von Drabae vom Rigi, aus welchen, aus- 
gesät im Bergianischen Garten, D. magellanica-Formen sowohl mit kahlen als auch mit 
behaarten Friächten entstanden. Wahrscheinlich kommt die Pflanze auch in den fran- 
zösisehen Alpen vor. Ich entsinne mich aus Frankreich ein Herbarexemplar unter 
dem Namen D. mvalis DC. gesehen zu haben. Unwahrscheinlich wäre wohl auch das 
Vorkommen dieser Art in den Karpathen nicht. Aus den Pyrenäen habe ich in den 
Herbarien keine Formen gesehen. 

In Asien tritt die D. magellanica in den arktischen Gegenden, an der Miändung des 
Dschulamdas in die Lena (D. cinerea ADAMS), zwischen Alden und Ochotsk, auf den 
Inseln Unalascha und St. Laurentius und auf der Halbinsel Sachalin auf. Ferner wird 
sie auf der Kästenstrecke Ajan im östlichen China, im westlichen China, in den Baikal- 
gegenden, im Altai und in Turkestan, wie auch im Himalayagebirge, in Tibet und der 
Provinz Kaschmir angetroffen. Die Namen, worunter sie in den Herbarien geht, sind 
zahlreich. NSichere Synonyma ausser D. cinerea (das älteste, das ich deswegen als Na- 
men der einen Unterart gelten lasse) scheinen fär die hebecarpe Form zu sein: D. una- 
laschkiana DC., D. dasycarpa C. A. MEY., und D. sachalinensis TRAUTWETTER ( = D. 
borealis DC. var. sachalinensis F. SCHMIDT). 

Fär die leiocarpe Form haben wir die Synonyma D. daurica DOC. und D. sub- 
amplexicaulis CO. A. MEY. Zuweilen kann die Pflanze in den Herbarien auch D. confusa 
heissen. Auf dem Bogen von D. tibetica, der sich im Naturhistorischen Reichsmuseum 
aus dem Exsiccat »Herbarium of India» von HooKER fil. et THOMSON befindet, kommt 
eine Schattenform von D. magellanica neben einer anderen Draba-Form vor. Welche 
derselben nun am richtigsten D. tibetica heissen muss, wage ich nicht zu entscheiden, 
aber nach HOooKER's Diagnose (Praecursores ad Fl. Indicam, Journ. Proc. Linn. Soc. v. 
5. p. 152) zu urteilen,. scheint es mir nicht unmöglich, dass es die D. magellanica-Form 
ist. Wenn ich meine bei der Durchmusterung der Drabae im Kew Herbar entstan- 
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denen Notizen zu Rate ziehe, finde ich in bezug auf ein Individuum der D. tibetica aus 
demselben Exsiccat bemerkt, dass die D. tibetica eine der »D. arctica » sehr nahestehende 
Form zu sein scheine, wenn nicht lediglich eine Schattenform derselben. 


16. Draba rupestris BR. Br., LINDBL. 
Geschichte und Identifizierung. 


Im Jahre 1785 traf J. DICKSON, Sekretär der Linnean WNociety in London, auf 
Ben Lawers in Schottland eine dort zuvor nicht bekannte Draba an, die er in Transac- 
tions of Linnean Society (vol. 2. [1794] p. 286) unter dem Namen D. stellata erwähnt, 
in der Meinung, dass es dieselbe Art sei, wie die, welche JACQUIN in Österreich entdeckt 
hatte. (CRANTZ hatte auch in demselben Jahre wie JACQuIN die österreichische Draba- 
Form unter dem Namen D. austriaca URANTZ beschrieben und ausserdem abgebildet. 
Vermutlich hat er das Prioritätsrecht als Namengeber, da der Name D. austriaca CRANTZ 
in späterer Zeit von einigen Verfassern aufgenommen worden ist. HKEs ist mir jedoch 
nicht gelungen, diese meine Vermutung bestätigen zu können. Die Publikationen, 
worin D. austriaea und D. stellata zuerst beschrieben stehen, sind beide im Jahre 1762 
gedruckt. ) 

Im August 1792 besuchte R. BROwN Ben Lawers und sammelte selbst Individuen 
der Pflanze. Sein Originalexemplar befindet sich im British Museum, Natural History. 
Ausser Standort und Datum hat er unter demselben notiert: »D. stellata JACQ.?». Aus 
dem Fragezeichen geht hervor, dass er in bezug auf die Identität der Pflanzen im Zweifel 
gewesen ist. Später hat er offenbar seine Zweifel bewahrheitet gefunden, denn 1812 
beschreibt er die Form unter dem Namen D. rupestris R. BR. in AITON's Hortus Ke- 
wensis ed. 2 tom. IV. p. 91. J. E. SmiTH hatte sie indessen schon 1800-in Flora Britan- 
nica vol. II. p. 677 beschrieben, wenngleich unter dem Namen »D. Mrta» L. 

Aus welchem Grunde hat nun SMITH den Namen D. hirta angewendet? Wear es, 
weil JACQUIN selbst den Namen D. stellata unterdräckte und seine Pflanze D. hirta 
(Flora Austriaca Taf. 432) nannte, nachdem LINNÉ in Mantissa II. p. 424 »D. 
stellaris JACQ. spec.» als Synonym zu seiner »D. Mrta» aufgestellt hatte. Oder 
weil das Individuum, das SMITH von DICKSON erhalten hatte, ausschliesslich einfache 
Haare hatte und in dieser Beziehung mit dem Originalexemplar LINNÉ's ibereinstimmte? 

SMITH hat freilich (1. c.) die Pflanze mit nur einfachen Haaren an den Wurzelblät- 
tern beschrieben, — und Herbstformen mit einer solehen Behaarung habe ich allerdings 
von Ben Lawers gesehen, gesammelt im Sept. 1911 von Professor C. LINDMAN, aber als 
ich die Notizen, die ich bei der Durchmusterung der Drabae aus SMITH's Herbarium in 
der Linnean Society in London gemacht hatte, zu Rate zog, fand ich in bezug auf »Draba 
hirta 1 Mr. DICKSON» notiert: Die Bekleidung an den Wurzelblättern fast ausschliess- 
lich von einfachen Haaren. SMITH's Herbarium enthält ausserdem andere Individuen 
von »D. hMirta» von Ben Lawers, die er später aus dem Herbar. BRUCE erhalten hat. Uber 
diese findet sich die Angabe, dass sie in jeder Beziehung mit D. rupestris PR. BR., d. h. 
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mit der Pflanzenbeschreibung von BRowNn l. c. ibereinstimmen. Wie die Individuen be- 
schaffen waren, die JAMES DICKSON selbst behalten hat, ist mir dagegen nicht bekannt. 
Möglicherweise waren Sternhaare am meisten hervortretend — wie es auf der Abbildung 
der Blätter von D. rupestris in REICHENBACH's Icones Florae Germanicae no. 4245 
der Fall zu sein scheint, — möglicherweise gab es wiederum nur einzelne Sternhaare 
nebst vorwiegend einfachen, wie an allen den schottischen Individuen von dieser Form, 
die ich in den Herbarien in London gesehen habe, — sowohl RoBERT BRoOWwN's eigene 
als auch die ebenerwähnten, die sich in J. E. SmITH's Herbarium unter dem Namen D. 
hMirta befinden. 

Dass DICKSON lediglich auf Grund des Vorkommens einiger Sternhaare an den 
Blättern der Pflanze den Namen »D. stellata JACQ.» gegeben hat, beruht natirlich teils 
auf Unkenntnis dieser Art, teils auch darauf, dass er LINNÉ's Originalexemplar in Lin- 
nean Society in London sehr wohl kannte, mit welchem die zartere schottische D. 
rupestris weder durch die Art des Wuchses noch der Behaarung an Stengel und Frich- 
ten ibereinstimmt. 

Wie wir unter »D. Mrta» gefunden, besteht die Behaarung bei dieser ausschliess- 
lich aus einfachen Randhaaren an den Blättern und die Pflanze ist im ibrigen kahl. 

Wäre der Unterschied zwischen dem Individuum, das DICKSON an NMITH schenkte, 
und dem oder denjenigen, die er selbst behielt, besonders gross gewesen, so misste es 
wohl von ihm bemerkt worden sein. 

Indessen gibt es in Schottland zwei Formen — obwohl einander nahestehend und 
vermutlich in einander ibergehend — teils eine mit beinahe ausschliesslich einfachen 
Haaren, teils eine mit Sternhaaren nebst eimfachen Haaren und Gabelhaaren. 

Obschon nun keine dieser Formen als solche aufgestellt worden ist, weder von J. 
E. SMITH noch von J. DICKSON, möchte ich um mit den schottischen Formen von D. ru- 
pestris den Namen ihres Entdeckers und desjenigen, der die Art zuerst beschrieben hat, 
zu verknäpfen, folgende Namen vorschlagen: 

D. rupestris R. Br. f. a. hrta — (SMITH); 

D. rupestris R. BR. f. 8. stellata (DICKSON). 

Im Norden sind der schottischen D. rupestris sehr nahestehende Formen unter 
dem Namen D. hirta L. gegangen; in Mitteleuropa sind solche D. carinthiaca HOoPPE, 
D. Joannis HOST u. s. w. genannt worden. 

Wie wir unter D. magellanica gesehen haben, war E. A. LINDBLOM der Meinung, 
dass die subsp. cinerea var. dovrensis LINNEÉ's D. hirta sei. Aus diesem Anlass stellte 
er als getrennte Arten unter dem Namen D. laxa und D. scandinavica zwei zartere For- 
men mit kleineren Bliiten auf. Später vereinigte er sie beide unter dem Namen D. ru- 
pestris R. BRr., mit Recht iäberzeugt, dass sie dieser Art angehörten. Da sich sowohl im 
Reichsmuseum als auch in Uppsala und Christiania mehrere Individuen von D. rupestris 
befinden, gesammelt oder bestimmt von LINDBLOM, braucht man nicht in Ungewissheit 
dariiber zu sein, welche Formen er gemeint hat. Bis auf ein oder ein paar Individuen 
gehören sie alle der Gruppe an, die durch einfache Haare charakterisiert wird. LIND- 
BLOM selbst hat freilich an einer Stelle angemerkt (Bot. not. 1841, S. 226), dass man sich 
nicht allzu sehr an die Art der Behaarung halten dirfe. Aber diese Äusserung verliert 
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ibre autoritative Bedeutung, wenn man bedenkt, dass er sicherlich niemals Gelegenheit 
gehabt hat, sich durch Kulturversuche von der Regelmässigkeit des Auftretens der wech- 
selnden Behaarung bei unseren D. rupestris-Formen zu iiberzeugen. Auf der Art der Be- 
haarung haben iäbrigens die meisten botanischen Verfasser, die sich etwas mehr mit 
Drabae beschäftigt haben, ihre Bestimmungen basiert, z. B. Vv. WULFEN, ADAMS, W. D. 
J. KocH, C. A. MEYER, A. BLYTT, C. REICHE, um nur einige herauszugreifen. 

Indessen erreichen einige Formen an geschitzten Standorten in Skandinavien eine 
grössere Höhe als auf den schottischen Hochgebirgsgipfeln. Sie erhalten gleichzeitig 
mehr gezähnte Blätter, mehr Stengelblätter (1—3), ja werden sogar vereinzelt verzweigt. 
Eine solehe Form ist in der Flora Danica fasc. 41. Taf. 2421 abgebildet. 

Auch kennzeichnen sich die nordischen Formen oft durch grössere Glabreszenz. 
So können die Stengel an manchen Individuen ganz oder nahezu kahl sein, und Formen 
mit aufwärts kahlem Stengel sind noch weniger selten. Auch die Formen mit kahlen 
Friächten scheinen hävufiger zu sein als solche mit behaarten. In Schottland dage- 
gen scheint die D. rupestris nur ausnahmsweise mit kahlen Frächten aufzutreten. Aus 
dem Gesagten geht hervor, wie der Begriff D. rupestris in Skandinavien etwas erweitert 
worden ist. Es scheint mir daher das richtigste als Autornamen nach unserer skandi- 
navischen Formen-Gruppe: D. rupestris R. BrR., LINDBL. zu setzen. 


17. Allgemeine Ubersicht iiber die Gruppe Draba rupestris 
R:CBRS LINDBB: 


Formae perennes + dense cespitosae, radice multicipite, 3—25 cm altae. Folia 
radicalia 12—20, in rosulam congesta, obovato-oblonga, acuta, nunc pilis simplicibus fur- 
ecatisque, nunc pilis simplicibus, furcatis stellatisque obsita. Scapi aphylli — caules 1—3- 
foliati, simplices, rarissime subramosi, glabri—hirsuti; inflorescentia corymbosa, in 
statu fructifero elongato-racemosa. Petala alba cum ungui 3—4 mm longa, sepalis fere 
duplo longiora. Silicula oblonga, pedicellwum suberectum superans, rarius aequans. 
Stylus brevis stigmate punctiformi. MSemina ovalia, 7—15 in utroque loculo. 

Syn. D. rupestris R. Br. Art. Hort. Kew. ed. 2. vol. 4. p. 91 (1812); DC. Systema 
II. p. 344 (1821); Prodr. 1. p. 169 (1826); C. A. MEYER in LEDEB. Fl. Alt. v. 3. p. 71 
(1831); W. J. HOooKER Fl. Bor. Amer. I. p. 53 (1840); E. A. LINDBLOM Bot. Not. 
1841 S. 222; LEDEBoUR Fl. Ross. v. I. p. 149 (1842); FriEs Sum. Veg. Sc. p. 149 (1846). 
— D. Mrta SmitH F1. Brit. v. 2. p. 677; WAHLENBERG Fl. lapp. p. 175 (1812), Fl. Svec. 
ed. 1. p. 399 (1826), ed. 2. p. 415 (1831); HArRTM. Skand. Fl. ed. 1. S. 249 (1820), ed. 2. 
S. 177 (1832), ed. 3. S. 153 (1838) (p. p.), ed. 4. S. 210 (1843) (p. p.), WATSON apud GRAJ 
Syn. Fl. North Am. v. 1. part 1. fasc. 1. p. 111. (1895); HJErtT Consp. Fl. Fenn. in ACT. 
Fl. Faun. B. 30. p. 334 (1906). D. hirta F rupestris HArRTM. Sk. Fl. ed. 5. S. 111 (1849) — 
ed. 11. S. 206 (1879); A. Brytt Norg. Fl. III. S. 985 (1876); NEUM. & ÅLFVENGR. Sver. 
FI. S. 474 (1901); 0. DAHL BLYTT's Fl. S. 383 (1906). 

D. fladnizensis DC. (non WULF.) Systema II. p. 345, Prodr: I. p. 169; WATSON]. c. 
p- 109 (p. p.).; GELERT, Notes Arct. Pl. (Botanisk Tidsskr. 21. Bind. 3. Heft. Kjöben- 
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havn 1898) p. 303 (p. p.). D. fladnizensis "altaica NEUM. O. ÅLFVENGR. Sver. Fl. 8. 475. 
— D. laxa LINDBL. Bot. Not. 1839 5. 50; Linnaea XIII (1839), p. 326; Vet. Ak. Handl. 
f. 1839 (1841), S. 57. — D. scandinavica LINDBL. Bot. Not. 1839, S. 21; Linnaea XIII 
(1839), S. 322; Vet. Ak. Handl. f. 1839 (1841) S. 38. 

Eng. Bot. tom. 19. tab. 1338; WAHLENB. Fl. lapp. tab. ll, fig: 1—3 (D. hirta). 
Icon. FI. Ross. Alt., tab. 260 (D. rupestris p altaica). Sv. Bot. B. 11. tab. 768. fig. 2. & 3. 
(D. hirta). Exs. Herb. Norm. fasc. 8. no. 22 & 23 (D. laxa & D. scandinavica) Fl. Dan., 
fasc. 41. tab. 2421; REICHENB. Icon. Fl. Germ., tab. 4245 (D. rupestris); GELERT 1. c. f. 
16. a & b (D. hMirta). Tab. nostr. 3. h. et o. 

Die Draba rwpestris ist in dem Umfang, welchen A. E. LINDBLOM diesem Begriff 
gegeben hat, eine noch polymorphere Form als D. magellanica. Ja, richtiger ausgedrickt 
bezeichnet sie eine Gruppe von Formen, gekennzeichnet durch eine Bekleidung 
mit einfachen Haaren an den beim HFEintritt der Bliitezeit zu äusserst sitzenden 
Rosettenblättern. Entweder haben diese Blätter nur einfache Haare oder auch solche 
nebst Gabel- und Sternhaaren. Die einfachen Haare treten nicht nur als vereinzelte 
Zilien am Rande gegen die Blattbasis auf wie bei ff. von D. magellanica sondern reichen 
auch an diesen Blättern bis zur Spitze hinauf oder kommen an den Blattoberflächen 
vor. Diese einfachen Haare am äusseren Blattwirtel zur Zeit der Bliite der Pflanze sind 
ein fär alle Formen von D. rupestris gememsames Merkmal. Bei vielen derselben sind 
mehrere Blattwirtel ganz oder teilweise mit einfachen Haaren bekleidet. Bei den schot- 
tischen Formen scheinen es alle zu sein. Indessen können bisweilen diese zur Blite- 
zeit zu äusserst sitzenden Blätter verwelkt sein. Trifft dies nun bei einer Form ein, die 
an den anderen Blattkränzen nur Sternhaare hat, so wird die Bestimmung der Pflanze 
erschwert, und sie kann leicht fär eine zarte D. magellanica-Form oder einen Bastard 
mit dieser Art gehalten werden. 

Bei einem solchen Individuum von Dovre mit dem Habitus der D. rupestris, aber 
ohne Grundblätter mit einfachen Haaren, das in mein Gärtchen in Djursholm ver- 
pflanzt war, traten aus der sternbehaarten sterilen Rosette während des Herbstes diese 
fär den kommenden Frähling bestimmten Blätter mit einfachen Haaren hervor. Auch 
bei Individuen von nördlicheren Lokalen habe ich gelegentlich diese frähen Frählings- 
blätter schon im Herbst entwickelt gesehen wie an Individuen von Baadfjord im 
norwegischen Finnmarken, gesammelt "/, 1913 von Konservator O. DAHL. 

Wir haben hier von den einfachen Haaren an der blihenden Pflanze gesprochen. 
Wir werden nun sehen, welchen Platz sie an der sterilen Rosette des ersten Jahres ein- 
nehmen. Wie zuvor unter der allgemeinen Ubersicht der Gattung Draba betont wurde, 
haben die zunächst nach den Keimblättern kommenden Blätter Sternhaare bei allen 
Formen, die solche an den Blättern aufweisen. Alle D. rupestris-Formen, die ich ge- 
zächtet habe, waren solche, und wahrscheinlich sind es alle skandinavischen. Ich habe 
nämlich keine skandinavische D. rupestris-Formen gesehen, an deren sterilen Verjuän- 
ungsrosetten keine Sternhaare vorgefunden wurden. 

Aber die Frage ist, ob es nicht schottische Formen gibt, denen Sternhaare gänzlich 
fehlen. Diese Frage kann ich erst beantworten, wenn es mir gelungen ist, Individuen 
aus Samen von Schottland von D. rupestris-Formen mit anscheinend nur einfachen Haa- 
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ren aufzuziehen. HFEinige solche Samen habe ich von Professor C. LINDMAN erhalten von 
Individuen, die er selbst im September 1911 auf Ben Lawers gesammelt hat. Allen die- 
sen Individuen, bis auf eine Ausnahme, fehlten Sternhaare. Im Bergianischen Garten 
gibt es auch Formen in Kultur, welche ausschliesslich einfache Haare und zweispaltige 
Gabelhaare zu haben scheinen. Aber erst durch Zächtung findet man Gelegenheit zu 
sehen, ob die Art der Behaarung in allen Entwicklungsstadien dieselbe ist. 

In bezug auf den Zeitpunkt fär das Auftreten der einfachen Haare bei der sterilen 
Rosette des ersten Jahres herrscht naturgemäss grosse Verschiedenheit. Bei manchen 
Formen tragen bereits die Blätter des 4. 0. 5. Wirtels einfache Haare, bei vielen nordischen 
Formen mit vorwiegend Sternhaaren treten sie erst am 7. o. 8. Wirtel auf, bis dann 
(im 2. Jahr) Sternhaare an den Blättern folgen, die in etwa 6 Wirteln den 
blitentragenden Stengel umgeben. Bei einigen Formen treten die einfachen Haare zu- 
erst an den Blattoberflächen auf, und Blätter mit Zilien kommen später, bei anderen 
ist die Reihenfolge umgekehrt. So weit ich habe finden können, ist doch bei allen Blatt- 
rosetten, die derselben Form angehörten, die Reihenfolge fär das Auftreten der verschie- 
denen Behaarung dieselbe gewesen, wenngleich manche sich schneller, andere lang- 
samer entwickelten. 

Wie wir gesehen haben, kommen bei Formen mit vorwiegend Sternhaaren die ein- 
fachen Haare an späten Herbstblättern oder fröhen Frihlingsblättern vor. 

Mit Sicherheit kann man demnach erst gegen den Herbst entscheiden, ob eine ste- 
rile Rosette des ersten Jahres der D. rupestris oder der D. magellanica angehört. NSind 
die Sternhaare langgestielt, emfach (oder ihre Arme nicht wieder verzweigt), so besagt 
dieses Verhältnis in der Regel, dass es eine D. rupestris-Form ist. FEinige andere Merk- 
male als die einfachen Haare treten auch am deutlichsten gegen den Herbst bei der jungen 
sterilen Pflanze auf, wodurch sich diese von der D. magellanica unterscheidet. Die Blät- 
ter der Rosette sind dann zahlreich, 16—20 (bei D. magellanica 10—12), an der Spitze 
breit, ziegeldachartig ausgebreitet nach einwärts rasch an Grösse abnehmend (siehe Taf. 
3. 0). Bei der D. magellanica sind nur die äusseren Blätter ausgebreitet, die innerhalb 
sitzenden abstehend—aufrechten, unbedeutend kärzer als die äusseren (Taf. 3. p). Die 
Blattspitze ist bei dieser auch nicht so schnell zusammengezogen oder kurz. 

Alle zur D. rupestris-Gruppe gehörenden Formen sind, wenn sie ein Alter von eini- 
gen Jahren erreicht haben, dicht rasig mit mehreren sterilen Rosetten. 

Die Höhe der Pflanze wechselt zwischen 4 und 25 cm. Zu den hochstieligen For- 
men gehören die D. inferalpina (= D. hirta 2 inferalpina WAHLENB.) von Salten, die hebe- 
carpen Formen aus der Kvickjock-Gegend in Lule-Lappmark und aus Habavuoppebakte 
in Kautokeino, Norwegen. In Norwegen kommen solche ausserdem in Jotunheim (Lom, 
Vaage), in Valdres, Hallingdal und Hardanger vor. Nach dem Habitus können diese 
hochstieligen Formen an D. magellanica erinnern, z. B. die im Aug. 1915 auf Finsehöjda 
von Herrn Dozent G. SAMUELSSON gesammelte Individuen, aber die Merkmale derselben 
sind sämtliche die der D. rupestris. Auch intermediäre Formen werden indessen 
angetroffen. Ich selbst habe im Jotunheim eine, zwischen D. rupestris und D. magel- 
lanica stehende Form, gesammelt und gezächtet. Intermdiär scheineen auch die breit- 
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blättrigen Formen aus dem Lerkarsdal in Ranen zu sein, die A. BLYTT in Norges Flora 
3. 987 erwähnt und, die sich im Botanischen Museum in Christiania befinden. 

In einem gewissen Verhältnis zur Höhe der Formen steht naturgemäss die An- 
zahl der Stengelblätter. Hochstielige Formen haben gewöhnlich 1—3 Blätter, 
selten 4. 

Kommen mehr als 4 Blätter vor, so kann man an eine Einmischung von D. incana 
oder D. magellanica denken, wie auch wenn 3—4 Blätter an zarten, niedrigwachsenden 
Formen gefunden werden. 

Die Formen auf Dovre haben im allgemeinen 1—2 (—3) Blätter und gehören zu den 
halbhohen von 8—20 cm Höhe. Ungefähr dieselbe Höhe erreichen auch Formen von 
Malmagen in Härjedalen und f. furcata von der Sädwestseite des Tornejaure. Von die- 
sen gibt es doch auch eine alpine Form vom nordwestlichen Abhang des Nuolja, welche 
Individuen eine von nur 6—7 cm öhe aufweisten. Niedrigwachsend sind die hebecarpen 
Formen aus dem nordwestlichen Jämtland: Kälahögen, Saxvallsklumpen, Åreskutan. 
Diese haben an manchen Stengeln 1(—2) Blätter, an anderen keine. In Norwegen ent- 
spricht denselben die stark einfach behaarte Form von Röros mit gleichfalls behaarten 
Frächten, die Form, die von allen skandinavischen der schottischen am nächsten zu ste- 
hen scheint oder die f. proxima. Stark glabreszierende, niedrigwachsende Formen von 
Tromsö, finden sich im Botan. Museum zu Uppsala, von Tu. M. FRIES gesammelt. 
Sie stammen wahrscheinlich von feuchten Standorten, in der Nähe von schmelzendem 
Schnee, ebenso wie die stark glabreszierenden Individuen, die ich Ende Juli 1912 auf 
Passoleki in Lule Lappmark gesammelt habe. Werden die D. rupestris-Formen 
ganz kahl, so erhalten sie eine gewisse Ähnlichkeit mit D. fladnizensis, unterscheiden 
sich aber von dieser Art durch ihre aufrechten Fruchtstiele, die auch im Verhältnis zur 
Frucht kärzer sind, und eventuell durch gezähnte Blätter. 

Bei den D. rupestris-Formen sind die Stengelblätter oft kurz eiförmig-breit mit eini- 
gen tiefen Zähnen und werden gewöhnlich unterhalb der Mitte des Stengels angetroffen. 
(Bei den D. magellanica-Formen ist das oberste Stengelblatt häufig oberhalb der Mitte 
des Stengels angeheftet.) 

Die Bliten sind klein, die Kronenblätter 3—4 mm mit ihrem Nagel. (Bei D. 
magellanica 3'|—5?/, mm). Wenn die beiden Formen zusammen geziächtet werden, tritt 
auch dieser Unterschied zwischen ihnen hervor. Der Kelch ist oft dunkler grän, mit 
sehmalem weissem Hautrand, der sich von dem Griinen deutlich abhebt. 

Die Kronenblätter bleiben lange sitzen, im Gegensatz zu denjenigen der D. 
magellanica. Häufig kann man die halbausgewachsenen Friichte von den noch vor- 
handenen Kronen- und Kelchblättern umschlossen sehen. 

Der Griffel ist sehr kurz, die Narbe punktförmig. 

Die Fruchtstiele sind gewöhnlich kurz, wenig abstehend—aufrecht, die Friächte 
oval—Hänglich. Zwischen den Formen dieser Gruppe herrschen doch bedeutende Ver- 
schiedenheiten. Die Samen betragen 7—13 in jedem Raum. 

Die Draba rupestris-Formen treten auf Felsen, in feuchten Felsspalten und an Weg- 
rändern, wo während des Winters viel Schnee angehäuft gelegen hat, auf. Die Formen 
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scheinen nicht Xerophyten zu sein. Dagegen sind sie in bezug auf kalkhaltigen Boden 
weniger anspruchsvoll als die D. magellanica. Blitezeit Juni —Anfang Juli. 

Die verschiedenen Formen sind im allgemeinen auf ein ganz beschränktes Gebiet 
begrenzt, wo sie sich nach der Einwanderung in Skandinavien festgesetzt oder ihre jetzi- 
gen Merkmale ausgebildet haben. 

Durch verschiedene Kombinationen der Merkmale, entnommen aus der Art der 
Behaarung der Grundblätter, dem Vorkommen und der Anzahl der Stengelblätter, 
kahlen oder behaarten Fruchtstielen und Friächten, zeigen sie unter sich eine beachtens- 
werte Verschiedenheit. 

Es sind nur ganz wenige typische Formen, solche die ich gezichtet habe oder sonst 
gut kenne, die hier beschrieben werden. Durch weiteres Studium und Zächtung von 
Formen, die dieser schweren Gruppe angehören, hoffe ich — wenn mir Zeit und Kräfte 
vergönnt werden — möglicherweise die Anzahl derselben mit der Zeit zu vermehren. 


18. Subspecies Drabae rupestris. 
Subsp. 1. D. inferalpina. 


Planta 12—27 cm alta scapis nudis, caulibus 1—3-foliatis, superne glabris, in- 
florescentia nutante. Folia rosularum fertilium pilis simplicibus, folia stolonum etiam 
pilis stellatis singulis obsita. Pedicelli glaberrimi siliculas glaberrimas vix aequantes. 
Floret mense Junio in Salten Nordlandiae Norvegiae. 

Syn. D. Mrta os inferalpina WAHLENB. Fl. lapp. p. 175. 

Happ. tap. XL fig: 3. 

Von dieser Form, die WAHLENBERG in der Flora Lapponica ausfuährlich beschrieben 
hat, gibt es einige autentische Individuen im Naturhistorischen Reichsmuseum. Das 
grösste ist ein 21 cm hohes Individuum mit 1 u. 2 Stengelblättern, im äbrigen mit WAuH- 
LENBERG's Abbildung und Pflanzenbeschreibung uäbereinstimmend. Diese Form ist cha- 
rakterisiert durch hohen Wuchs, nach oben kahlen Stengel mit kahlen Fruchtstielen 
und Frächten und einer Haarbekleidung an den Blättern von nahezu ausschliesslich 
einfachen Haaren. Fast nur die Blätter der sterilen Rosette tragen einige Sternhaare. 
Aus demselben Vegetationsgebiet finden sich auch zwei andere Individuen dieser Form 
im Reichsmuseum, letztere von dem verstorbenen Professor M. SONDÉN gesammelt. 
Das höchste erreicht eine Höhe von etwa 27 cm. Im Botanischen Museum in Christiania 
sind solche Individuen aus Salten von Oberlehrer E. DÖRING mitgebracht. Es ist 
interessant zu finden, wie konstant diese Form in einem Vegetationsgebiet ist. 


Subsp. 2. Draba Lindblomii. 


Planta 10—18 cm alta scapis nudis, caulibus 1—3-foliatis, rarissime subramosis, 
inferne saepissime hirsutis. Folia rosularum fertilium 15—20, expansa, imbricata, den- 
ticulata; exteriora ad basin ciliata, apicem versus etiam in lamina pilis simplicibus ad- 
spersa, caeterum pilis stellatis pubescentia. Siliculae glaberrimae, oblongae pedicellos 
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glaberrimos superantes. HFloret mense Junio. Habitat in regione alpina inferiore et sub- 
alpina alpium Dovrensium Norvegiae. 

Syn. D. laxa LINDBL. Bot. Not. 1839, 5. 530; Linnaea XITI (1839), S. 326; Vet. 
Ak. Handl. f£. 1839 (1841) S. 57 (p. p.); D. rupestris BR. BR. f. laxa LINDBL. Bot. Not. 
1841, S. 220 (p. p.). 

Tab. nostr. 3. h. et o. 

Diese Form, auf Dovre die gewöhnlichste — um nicht zu sagen die vermutlich 
reinste — der D. rupestris-Gruppe, ist durch vorherrschende Sternhaare an den Grund- 
blättern zusammen mit glabreszierendem Stengel und kahlen Friächten und Frucht- 
stielen gekennzeichnet. Der Stengel ist gewöhnlich zart, schlank aufsteigend, wird aber 
bei niedrigeren Individuen an trockeneren Standorten steifer, aufrecht. Die Stengel- 
blätter, meistens 1—2 an der Zahl, sind breit-eiförmig mit 1—2 Paar groben Zähnen. 
Die Grundblätter sind auch gezähnt. Im Reichsmuseum befindet sich ein Individuum 
von D. laxa LiNDBL. im Juli 1837 auf Dovre von LINDBLOM selbst gesammelt. Es ist 
durch einfachere Haare an den äusseren Grundblättern, als diese Form sonst hat, ge- 
kennzeichnet. Nolche Individuen habe ich auch auf Kongsvold angetroffen, zwischen 
D. fladnizensis WULF wachsend, vermutlich Bastarde oder Rickgangsformen. Zu D. 
magellanica gibt es auch Ubergangsformen, die noch mehr durch Sternbehaarung an den 
Grundblättern ausgezeichnet sind. Da ich, wie aus dem Gesagten hervorgeht, nicht im 
Klaren dariäber bin, ob die hier beschriebene Form mit der D. laxa LINDBLOM'S liber- 
einstimmt, habe ich diesen Namen nicht anwenden können, sondern habe statt dessen 
die Form nach ihm benannt, iberzeugt davon, dass er bei seinen Forschungen auf 
Dovre auch dieselbe angetroffen hat. 


Subsp. 3. Draba proxima. 


Planta 5—15 cm alta scapis nudis (caulibus uni-foliatis), gracilibus, hirsutis. Folia 
rosularum integra—denticulata in lamina et in margine pilis simplicibus furcatisque 
vestita. Siliculae pubescentes pedicellis hirsutis semiduplo longiores. Stylus brevis sed 
manifestus. HFloret mense Junio et Julio ad montem Kvaernskaret prope oppidum 
Röros Norwegiae. 

Von allen skandinavischen Formen, die ich kenne, stimmt diese am besten mit 
den schottischen iäberein. Wie diese wird sie durch behaarte Frächte nebst einer Behaa- 
rung von vorwiegend einfachen Haaren an den Grundblättern gekennzeichnet. Frei- 
lich wird auch diese Form etwas höher als die schottischen und kommt öfter mit gezähn- 
ten Blättern vor, aber dieser Unterschied hat wahrscheinlich seinen Grund in einem an 
Feuchtigkeit reicheren Boden. Die äusseren Wurzelblätter haben hauptsächlich ein- 
fache Haare (mit vereinzelten zweiteiligen Gabelhaaren), die Blätter der Stolonen haben 
an den Rändern einfache und dreiarmige Gabelhaare, auf der Blattoberfläche dreiar- 
mige Gabelhaare und vereinzelte, gestielte Sternhaare. 

Eine Form von Malmagen in Härjedalen, gesammelt 1913 von Magister ELSIE 
VovuGT, steht dieser Form nahe, ist aber durch mehrere Sternhaare auf den Blättern ge- 
kennzeichnet. 
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Planta 5—25 cm alta (scapis nudis), caulibus 1—3-foliatis, adscendentibus, stric- 
tiusculis, hirsutis. Folia rosularum fertilium subsaturate viridia, integra—dentata se- 
tulis simplicibus furcatisque ciliata, superne et subtus glabra vel pilis singulis furcatis 
stellatisque obsita; folia stolonum + hirsuta. Petala candida, saepe subcelausa, ungui- 
bus subnullis. Siliculae glaberrimae—subpilosae, pedicellis hirsutis subduplo longiores. 
Floret mense Junio et Julio. Habitat ad lacum Tornejaure Lapponiae tornensis Sveciae. 

Fär diese Form kennzeichnend sind die fein borstenartigen Haare der Blätter, wo- 
durch diese rauh und steif erscheinen, und die kurzen stets behaarten Fruchtstiele. Alle 
Bliten, die ich beobachtet habe, hatten auch halboffene Kelche wie D. alpina, ein Ver- 
hältnis, das seinen Grund in dem ungewöhnlich kurzen Nagel an den Kronenblättern 
haben kann, das aber bei Formen mit normal offenen Blumen von Dirre herrährt. So 
fand ich D. Lindblomiti, welche offene Blumen hat, im Jahre 1915 nach dem trockenen 
Vorsommer nur mit halboffenen. Da ich indessen nur während des trockenen Sommers 
1914 Gelegenheit hatte am Tornejaure die Form zu studieren, und die Individuen, 
welche ich kultiviert habe, noch nicht gebläht haben, wage ich z. Z. keine bestimmte 
Äusserung iäber die Stellung der Kronenblätter zu tun. Ich habe hiermit nur die Auf- 
merksamkeit der Botaniker auf das Verhältnis hinlenken wollen. 

Wie zuvor beiläufig erwähnt wurde, tritt diese Form bald mit kahlen, bald mit 
etwas behaarten Frächten, zuweilen mit beiden bei demselben Individuum auf, ein Ver- 
hältnis, das mir darauf hinzudeuten scheint, dass die Form nicht ganz rein ist. Die kurzen 
behaarten Fruchtstengel und die fein borstenartigen Haare wie auch der etwas steife 
Stengel sind Merkmale, die den Gedanken unwillkärlich auf D. incana hinlenken. Es 
scheint mir daher nicht unwahrscheinlich, dass eine Mischung mit dieser Form stattge- 
funden hat. D. incana kommt an den Eisenbahndämmen bei Tornejaure wie auch am 
Viktoriahafen bei Narvik vor. Auf dem letzteren Standort tritt sie sowohl mit kahlen 
als mit behaarten Friächten auf. 

Eine Form, die in Menge bei »Nilahyddan» in der Lule Lappmark angetroffen 
wurde, scheint D. furcata nahe zu stehen, ist aber wahrscheinlich nicht mit derselben 
identisch. 


Es sind nur diese 4 Formen, die wir hier vorstehend besprochen haben, welche ich 
Zz. 4. unter D. rupestris habe aufstellen wollen. Die Form, die hier nachstehend kurz be- 
schrieben werden soll, steht (wie D. Wahlenbergii HARTM. [non LINDBL.]) durch ihre he- 
terotritische Behaarung der D. rupestris-Gruppe nahe, hat aber hinreichend viele beson- 
dere Merkmale um als eigene Art aufgestellt zu werden. Diese Form ist 


19. Draba cacuminum nov. spec. 


Planta 5—12 cm alta. multiceps, dense caespitosa scapis nudis (caulibus unifoliatis). 
Polia saturate viridia integra—subdenticulata, rosularum oblongo-lingulata, caulina 
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ovata, acuta, subdentata. Pedicelli erecto-patuli, siliculas ovatas subaequantes. Pe- 
tala alba 3:/,—4"/, mm longa, late obeordata, unguiculata, deflexa; sepala 2—2'/, mm longa. 
Stigma punctiforme sessie. 

Forma 2 Käindbergi. Planta 5—10 cm alta scapis nudis (caulibus unifoliatis), 
hirsutis. Folia rosularum pilis simplicibus ciliata, exteriora etiam in lamina pilis sim- 
plicibus, interiora pilis furcatis stellatisque laxe vestita. Siliculae pubescentes. 

Forma £ stellaris. Scapi 3—8 cm alti hirsuti pedicellis hirsutis. Folia rosularum 
integra—subdenticula, exteriora ciliata, omnia insuper pilis stellatis dicho-(tricho-) 
tomis vestita. Siltculae pubescentes. 

Forma 4 Arrhenii. Scapi 6—12 cm alti, superne glabri, pedicellis siliculisque gla- 
berrimis. Pubescentia foliorum integrorum vulgo ut in forma stellari. 

Florent exeunte mense Junio, ineunte mense Julio. Forma 2 et 2 in paucis locis 
cacuminum, forma 7” in locis singulis declivium alpium Dovrensium habitant. 

Tab. nostr. 3. fig. i. ). k. I. et m. ( £. Kindbergii).] 

Wie aus der Diagnose hervorgeht, ist f. Kindbergit durch einfachere Behaarung 
an den Grundblättern im Verhältnis zu den anderen Formen gekennzeichnet. Die äus- 
seren Grundblätter sind demnach fast bis an die Spitze hinaus, wo einige zwei- 
armige Gabelhaare vorkommen, ziliiert. An der Oberfläche haben diese äusseren Blät- 
ter hauptsächlich Gabelhaare. Bei den Mittelblättern gehbt die Ziliierung nicht bis ganz 
an die Spitze hinaus. Die Sternhaare, die an der Blattoberfläche oder an der Spitze 
mancher inneren Blätter angetroffen werden, sind alle eimfache Sternhaare, d. h. sie 
scheinen aus nur 4 einfachen Armen zu bestehen. Die Blätter sind umgekehrt eirund— 
zungenförmig, die äusseren ganzrandig—unbedeutend gezähnt, die inneren stets ganz- 
randig. F. Kindbergiv hat gelegentlich ein gezähntes Stengelblatt, meistens als Stätz- 
blatt unter dem untersten Bliäiten oder Fruchtstiel. Bei f. stellaris und f. Arrhenir sind 
die Sternhaare gewöhnlich doppelt verzweigt. Die behaartesten Frächte werden bei 
f. stellaris angetroffen. — F. Arrhenti ist vielleicht die vom Gipfel des Berges nach dem 
Sattel desselben herabgestiegene f. stellaris. Sie ist gekennzeichnet durch höheren Wuchs, 
glabreszierenden Stengel und kahle Frächte. Sie tritt an feuchten Standorten auf, ja, 
häufig an kleinen Wasserläufen von schmelzendem Schnee. Ob die Glabreszenz der 
Form allein hieraus erklärt werden kann, ist schwer zu entscheiden. Fine Hypothese 
wäre, dass sie aus f. stellaris und D. fladnizensis entstanden ist. Sie ist höher und kräf- 
tiger als die beiden anderen Formen, aber dies ist ja zuweilen eine Eigenschaft bei Ba- 
starden, z. B. in der Gattung Viola. För diese Hypothese wärde das Verhältnis 
sprechen, dass f£. Arrhenit, so weit ich habe finden können, keine gezähnte Blätter hat, 
während die beiden anderen zuweilen mit seichten Zähnen an einigen der äussersten 
Wurzelblätter auftreten. 

Die Kronenblätter variieren bei D. cacuminum wie bei den meisten Formen an 
Grösse. Im Garten bei Kongsvold geziächtete Individuen von f. Kindbergii zeigten im 
Jahre 1915 Kronenblätter von 4'!/, mm, während sie bei einem wild wachsenden 
Individuum von f. stellaris, das wahrscheinlich durch Därre gelitten hatte, nur 3'/, mm 
waren. Im allgemeinen sind sie nicht so klein. 

Von Formen der D. rwpestris-Gruppe unterscheidet sich D. cacuminum durch den 
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dunkler gränen Farbenton der Blätter (wie bei D. incana) und auswärtsgerichtete Frucht- 
stiele (wie bei D. fladnizensis) und endlich durch meistens grössere Bläten im Verhältnis 
zur Höhe der Pflanze. 

Diese Form ist wohl bisweilen fär eine weissblätige D. alpina gehalten worden. 
LINDBLOM bemerkt, dass die D. alpina zuweilen mit so blassen Bläten vorkomme, dass 
diese kaum von denjenigen der »D. hirta» zu unterscheiden seien. (Vet. Ak. Handl. f£. 1839 
S. 17.) Als ich im Sommer 1900 Kongsvold besuchte, war unter dort weilenden Botani- 
kern auch von einer weissblätigen D. alpina die Rede. Ich selbst habe nie eine solche 
gefunden. Von einer albiden Form der D. alpina, wenn es solecehe gäbe, unterscheidet 
sich D. cacuminum durch die vorerwähnte dunklere griäne Farbe der Blätter und durch 
eine verschiedenartige Behaarung. Der D. alpina am nächsten steht in bezug auf Be- 
haarung die f. Kindbergii, aber die einfachen Haare bei dieser sind nicht so lang wie bei 
D. alpina, die äusseren Grundblätter sind wie erwähnt zuweilen etwas gezähnt und die 
Form tritt mitunter mit einem Stengelblatt auf. HEin anderer Unterschied liegt in den 
Fruchtstielen vor, die bei f. Kindbergii glabreszieren, bei D. alpina stets dicht behaart 
sind. Die D. cacuminum hat auch nicht die kurze bäschelförmige Fruchttraube sondern 
eine ausgezogene, die derjenigen der D. fladnizensis am ähnlichsten ist. Auch die Frächte 
sind bei f. Kindbergii stärker behaart. Hierbei hat die D. alpina nur ganz wenig Haare an 
den Rändern der Klappen. Die f. stellaris unterscheidet sich durch behaarte Frichte 
und doppelte verzweigte Sternhaare an den Blättern noch mehr von D. alpina, die f. 
Arrhenii durch letzteres Merkmal, glabreszierende Stengel und kahle Fruchtstiele. 

Unter den Namenbezeichnung »D. ventosa» befinden sich in dem Herbarium der 
Universität Uppsala zwei Bogen von D. cacuminum von Dovre, das eine im Juli 1887 
und 1888 von dem verstorbenen Lektor N. C. KINDBERG, das andere im Juli 1898 von 
Dr. EMIL HAGLUND gesammelt. Von beiden ist die Form merkwirdig genug mit dem- 
selben Namen bezeichnet. Da indessen der Name D. ventosa von A. GRAY bereits fär 
eine nordamerikanische Draba verwendet ist (The Amer. Natural. VIII. p. 212), hat 
dieser Art ein anderer Name gegeben werden missen. 

Die Form «2 ist nach dem vorgenannten Lektor N. C. KINDBERG genannt worden, 
die Form + nach dem Rektor ÅA. ARRHENIUS, der in späterer Zeit diese Form zuerst an- 
getroffen hat. Vielleicht ist es dieselbe, die E. A. LINDBLOM D. rupestris + glabrata ge- 
nannt hat, da der Standort derselbe zu sein scheint. Vet. Ak. Handl. f. 1839 S. 58. 

Unter dem äusserst heterogenen Herbarmaterial von D. trichella FRIES (apud 
LINDBL. Bot. Not. 18395. 35) glaube ich auch Individuen von D. cacuminum angetroffen 
zu haben. Im Botanischen Museum zu Christiania finden sich tbrigens Indivi- 
duen von dieser Form, teils von Torfindstind im Jotunheim, gesammelt im Aug. 1863 
von A. BLYyTT, teils von Maalselven, Kirkejordsfjeld, in Nordlanden im Juli 1902 von 
Rektor A. Notö gepfläckt. 

Das Vorkommen dieser Form auf ganz wenigen, weit von einander entfernten 
Standorten, scheint mir darauf hinzudeuten, dass D. cacuminum ein arktisches Relikt 
ist, das sich nur auf den höchsten Berggipfeln hat am Leben erhalten können seit einer 
Periode mit anderem Klima als unserem heutigen. (Vgl. T. Å. TENGWALL De sydl. skand. 
Fjällväxt. o. deras Invandringshist. Sv. Bot. Tid. 1913 B. 7., H. 5, S. 259—60.) 
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20. Die Verbreitung der Draba rupestris R. Br., LINDBL. 


Die zur D. rupestris-Gruppe gehörenden Formen scheinen ausserhalb Europas, 
nach den Floren und dem Vorkommen der Pflanze in den Herbarien zu urteilen, ein we- 
niger grosses Verbreitungsgebiet zu haben als D. magellanica. Man muss doch in Betracht 
ziehen, dass sie durch ihren niedrigeren Wuchs und friähere Blätezeit leichter äbersehen 
werden können. 950 hatte z. B. ich selbst während mehrerer Sommer eine Zeitlang Kongs- 
vold besucht, bevor ich ein Jahr (1906) frih genug dahin kam, um die D. rupestris noch in 
Blite zu finden und meine Aufmerksamkeit so auf die Pflanze gerichtet wurde. 

In Sädamerika ist keine Form angetroffen worden. In Nordamerika kommt D. 
rupestris in Alaska und an der arktischen Kiste vor nach WATSON (l. c. p. 111), der 
fär D. hirta als Synonym D. rupestris B. Br. aufstellt. Da indessen WATSON die D. flad- 
mizensis mit etwas behaarten Stengeln und zuweilen Sternhaaren an den Blättern be- 
schreibt, gehören vermutlich einige Standorte fär dieselbe der D. rupestris an und unter 
diesen wahrscheinlich die Felsengebirge und das britische Amerika. 

Es scheint indessen, als wäre die D. rupestris auf reim arktischem Gebiet weniger 
allgemein als auf subarktischem. So scheinen z. B. auf Island die D. rupestris-Formen 
im Verhältnis zu D. magellanica subsp. cinerea in der Majorität zu sein nach dem reichen 
Herbarmaterial im Botanischen Museum in Kopenhagen zu urteilen. Von den Färö- 
Inseln kommen auch D. rupestris-Formen vor (D. magellanmica habe ich von dort nicht 
gesehen), ferner in Schottland (und Irland?). 

Die Pflanze scheint eine hauptsächlich westliche Ausbreitung zu haben und ist 
vermutlich von Westen her eingewandert. Auf Grönland ist sie von J. VAHL gepfliäckt 
worden (Fl. Dan. fasc. 41. tab. 2421). 

Auf Nowaja Semlja tritt sie spärlich auf. So fanden sich unter der Menge Draba- 
Formen, die von den Herren Pfarrer S.J. ENANDER und Dr. TH. HvAss im Sommer 1911 von 
dort mitgebracht wurden, nur ganz wenige Individuen von D. rupestris, hauptsächlich 
der Form altaica angehörend. Wird auch D. subecapitata SIMMONS FI. Ellesmerel. p. 87 
(=D. altaica BUNGE f. haplotricha TRAUTW.? Acta Hort. Petrop. tom X. fasc. II. (1889) 
p. 493) zu D. rupestris gerechnet, so wird sie reichlich auf NSpitzbergen angetroffen 
wie auch an der arktischen Kiste Sibiriens. In Norwegen hat D. rupestris ein 
grosses Verbreitungsgebiet von den Inseln im HEismeer bis nach Telemarken. In 
Schweden kommt sie von Torne Lappmark bis nach Malmagen in Härjedalen und dem 
Stadsberget an der Indalself in Jämtland vor. 

Von mitteleuropäischen Drabae gehören D. carinthiaca HorPPE und D. Joannis 
Host der D. rupestris-Gruppe an. Auch D. laevipes DC. und D. fladnizensis DC: 
(non WULF) sind Formen von D. rupestris, vermutlich auch die meines Wissens nicht 
im Druck beschriebene D. cemisia. Ob die D. mivalis DC. (non LILJEBL.) eine D. ru- 
pestris-Form ist oder zu D. magellanica gehört, ist schwer zu entscheiden, wenn man 
kein autentisches Individuum gesehen hat. Das gleiche gilt auch von D. siliquosa M. 
v. BIEB., die im Index Kewensis als Synonyme mit D. carinthiaca avfgestellt ist. Ich 
habe freilich Individuen als D. siliquosa bestimmt gesehen, die D. rupestris-Formen wa- 
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ren, aber keines, das von MARSHALL VON BIEBERSTEIN selbst stammte. Da es indessen 
im Kaukasus Formen mit schmalen Frächten gibt (solche sind dort von Konserv. O. HOLM- 
BERG 1913 gesammelt worden), die besser als D. carinthiaca den Namen siliquosa ver- 
dienen, verhalte ich mich skeptisch in bezug auf die Identität der Formen. Als Ver- 
breitungsgebiet fir mitteleuropäische Formen können wir auf Grund des Gesagten auf- 
stellen: die Pyrenäen in Spanien, die Alpen in Frankreich, in der Schweiz, in Italien 
und Österreich. 

In Asien sind D. rupestris-Formen bekannt aus Altai (f. altaica (BUNGE) LEDEB.) 
und dem Himalaya Gebirge. Die Form altaica tritt auch nach TRAUTWETTER (a. a. O.) 
an der arktischen Kiäste auf. In Japan ist die Gruppe durch D. schiroumana MAKINO 
vertreten. (Tokio Bot. Mag. XVIII p. 75.) 
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Erklärung der Abbildungen. 
Taf. 1. 


1. D. magellanica subsp. cinerea f. typica (= D. aretica J. VAHL) aus Spitzbergen von J. VAuL unter dem Namen 
D. aretica gesammelt. Herb. Upps. 

2. D. magellanica f. genuina aus Feuerland von O. NORDENSKJÖLD gesammelt. Herb. Upps. 

3. Dieselbe aus Patagonien von C. SKOTTSBERG gewonnen. Herb. Upps. 

4, 5. Dieselben Formen aus Patagonien von P. DUsÉN gesammelt. Herb. Upps. 

6. D. magellanica subsp. cinerea var. dovrensis f. alpestris von Kongsvold, Norwegen. Das Individuum in 
subalpines Gebiet herabgestiegen. 

7. D. magellanica subsp. cinerea ft. typica unter dem Namen D. arctica aus Atanedkerluk auf Grönland von Tun. 
M. FRIES gesammelt. Herb. Upps. 

8. D. magellanica subsp. cinerea var. dovrensis aus Dovre, Norwegen. Kleines Individuum auf därrem 
Schieferfelsen wachsend. 

9, 10. D. magellanica subsp. cinerea aus Ostgrönland unter dem Namen D. arctica von K. A. GREDIN ge- 
sammelt. Herb. Upps. 


Tas 


1, 3. D. magellaniea subsp. cinerea var. brachysiliqua (MELA) aus Karelien in Finland von J. MONTELL unter 
dem Namen D. hirta L. var. arctica (J. VAHL) WATSON gesammelt. 

2. D. magellanica subsp. cinerea, forma aus dem Tirol, in Reichsmuseum, Stockholm, unter 
dem Namen D. Thomasii KOCH. 

4. D. magellanica subsp. cinerea f. typica avs Grönland, von J. VAHL unter dem Namen D. arctica gesammelt. 
Herb. UPpps. 

5. D. magellanica subsp. cinerea var. dovrensis von Kongswold, Norwegen. 

6. D. magellanica subsp. borea f. tornensis aus Lyngen, Norwegen, von J. A. HOLM gewonnen. 

7. D. magellanica subsp. cinerea forma aus Nordamerika von J. D. HooKER mit dem Namen D. confusa 
bezeichnet. Herb. Lund. 

8, 9, 10. D. gelida TuRrRCzZ. (= D. hirta L.!) von TURCZANINOW an M. N. BLYTT geschenkt. Herb. Christ. 


Taf. 3. 


a, b. D. hirta 1. Originalexemplar aus dem Herb. Linn. in Linnean Society, London. 

c, D. magellanica LAM., forma (= »D. caule ramoso folioso, foliis dentatis». FI. Lapp. no. 235, p. 111). Ex- 
emplar von LINNÉ an J. BURMAN geschenkt; im Herb. Burman in der Bibliothek Delessert, Paris. 

d, e. Stengelblätter von D. magellanica subsp. borea f. tornensis aus der Gegend von Tornejaure (d) und Kir- 
kevare (e) in Torne und Lule Lappmark, Schweden. 

f,.g. D. cinerea ADAMS (= D. magellanica subsp. cinerea), autentiscehes Exemplar im Herb. Stevens aus 
den Sammlungen der Universität Helsingfors. 

h. D. rupestris R. BR., LINDBL. subsp. Lindblomit aus Dovre, Norwegen. 

i, j, kyl, m. D. cacuminum nov. spec. aus Dovre, Norwegen. 

n. Blite von D. incana während der Bestäubung. (Das 6. Staubblatt nicht sichtbar.) 

o. Sterile Rosette von D. rupestris subsp. Lindblomii im Frähling des zweiten Jahres. 

p- Dieselbe von D. magellanica subsp. cinerea var. dovrensis. 

q. Haare von D. magellanica tf. genwina (an einem autentischen Individuum COMMERSON'”s im Herb. Ke w). 


= a 


Tryckt den 13 juli 1917. 


Uppsala 1917. Almqvist & Wiksells Boktryckeri-A.-B. 
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CHAPTER; I. 
Cook's Discovery and the Disputes as to its Priority. 


THE 20th of January, 1778, the day on which JAMES CookK first landed on one of the 
islands where, a year later, 14 February 1779, he was to end his glorious life, can safely 
be characterized as one of the landmarks in the history of geographical discovery, not 
only because of the intrinsic importance of the discovery, but also, and to a still greater 
extent, because this discovery inaugurated the investigation of the maritime area, the 
northern part of the Pacific Ocean, which more than any other, the Polar Seas excepted, 
had remained unknown in its essential features to the peoples of Europe. 

That Cook was the first European who beheld the Hawaiian Archipelago, or the 
Sandwich Islands, as he himself called them, began to be disputed not long after his death. 
It was alleged that these Islands had been discovered, and even visited, by Spanish 
navigators as early as the sixteenth century and had been marked by them —in all essen- 
tials correctly — on the map of the world. This assertion has since been repeated with 
greater or lesser definiteness by practically all writers on the history of geography, by 
— to mention only some of the most eminent — Alexander von Humboldt, James 
Burney, J. G. Kohl, O. Peschel, Carl E. Meinicke, Sophus Ruge, Henry Harrisse, Elisée 
Reclus, Siegmund Gänther, Konrad Kretschmer, and Edward Heawood. Thus supported 
by the best authorities, the statement has been regarded as an established fact; and as 
such it is found wherever one seeks for information as to the older history of the Hawaiian 
Islands in the literature of our day. On a previous occasion? I have expressed a differ- 
ent opinion and tried to show that no valid evidence can be adduced against the prior- 
ity of Cook”s discovery. A great deal of material which has come to my knowledge after 
I had expressed this view gives me occasion to take up the matter afresh for fuller 
- examination. 

Let us first see how Cook himself conceived the matter. He says:? — 

Had the Sandwich Islands been discovered at an early period, by the Spaniards, there is little 
doubt that they would have taken advantage of so excellent a situation and have made use of Atooi 


[Kauai], or some other of the islands, as a refreshing place to the ships, that sail annually from Aca- 
pulco for Manilla. They lie almost midway between the first place and Guam, one of the Ladrones,- 


1 See the author's work De franska sjöfärderna till Söderhafvet i början af adertonde seklet, Stock- 
holm 1900, pp. 218 & 414. 
? A Voyage to the Pacific Ocean. 3d ed., Vol. II, Lond. 1785, p. 251. 
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which is at present their only port in traversing this vast ocean; and it would not have been a week's 
sail out of their common route, to have touched at them; which could have been done, without run- 
ning the least hazard of losing the passage, as they are sufficiently within the verge of the Easterly 
trade-wind. 


From this it appears, first and foremost, that Cook had no knowledge of any ear- 
lier Spanish discovery, real or factitious, and that he was not guided in his enterprise by 
any such discovery; nor has his sincerity in this respect been questioned by anybody 
to whose opinion any importance can be attached. Further we assuredly make no mis- 
take if we detect behind the words of the great explorer a certain astonishment that 
the existence of the Sandwich Archipelago could so long remain unknown; and this 
impression is inevitably deepened when we consider the position of the Islands midway 
between the routes which had been regularly traversed by the Spanish galleons for more 
than two hundred years. This circumstance, at first sight inexplicable, has to some 
extent contributed to produce a doubt as to whether the Islands really did escape the 
notice of the Spanish navigators, and strengthened the force of the evidence which people 
have fancied they could find for an opposite opinion. 

If, therefore, it cannot be doubted that Cooks exploit was independent of European 
predecessors, it may nevertheless be imagined that he owed something to help from other 
quarters. On his arrival at Hawaii he found, to his great surprise, that the language 
spoken there differed to only a slight extent from that which he had heard on Tahiti, and 
with which some of his followers had made themselves sufficiently familiar to permit of 
mutual understanding without any excessive difficulties. Between the manners and 
customs of the people on Hawaii and on Tahiti he was also able to observe manifest points 
of agreement. Cook was fully aware of the affinity of the Polynesian tribes and in the 
main stated correctly the limits of their distribution: from New Zealand in the south to 
Hawaii in the north, from Easter Island in the east to the New Hebrides in the west.! 

The origin of the Polynesians and their wanderings within the immense area over 
which they are now spread, has, as is well known, been the subject of extensive specula- 
tions, and very different opinions have been expressed on the subject. In particular 
it has been assumed that Hawaii was peopled from Tahiti; and it has been thought that 
evidence in favour of this can be found, not only in the above-mentioned linguistic and 
ethnological resemblances, but also in certain Hawaiian folk-tales which speak of an 
emigration from Tahiti and a communication proceeding down to later times between the 
two groups of islands — a communication which, despite the great distance, is even 
alleged to have been "lively”.: On this, however, it is to be remarked, first, that the 
word Tahiti — or, more correctly, Kahiki? — in the Hawaiian language is said to mean, not 


1 A Voyage to the Pacific Ocean, Vol. II, p. 251. Cook confines himself to his own observations and 
admits the possibility of corrections on the basis of future investigations. The only mistake which, from the 
standpoint of the present day, we can attribute to him is that, as regards the New Hebrides, he has trepassed 
on the sphere of the Melanesians. 

> Kr. BAHNson, Etnografien, D. IT, Köbenhavn 1900, p. 31. 

3 MEInIcEE, Die Inseln des Stillen Oceans, Th. II, Lpz. 1876, p. 434. Cf. NATHANIEL B. EMERSON, 
Umvritten Literature of Hawaii (Bureau of Amer. Ethnol., Bull. 38, Wash. 1909, p. 17 note). 
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any certain land, but merely "distant lands” in general, and, secondly, that the stories 
of the long voyages of the natives in historical times seem extremely doubtful.! 

Although, therefore, the evidences that Hawaii in Cook”s time was known by inha- 
bitants of other Polynesian Islands are somewhat weak, it has nevertheless been asserted 
that Cook, when he left Tahiti, followed some information he obtained there, and that 
when in his course towards the north he came upon the previously unknown Islands, 
this did not involve any real surprise for him.? 

Nor can this supposition have any justification except under the assumption that 
Cook deliberately kept silence about what he had learnt about his predecessors of one 
kind or another. He himself states the extreme limits of the voyages of the Tahitians, 
as known to him, namely Lord Howe”'s Island in the west and Matahiwa and some others 
of the Paumotu Islands in the north-east,” and further he says expressly that, before he 
sailed away from the Society Islands, he omitted no opportunity of obtaining information 
from the natives as to whether there were any islands in a northerly or north-westerly 
direction; but”, he adds, "TI did not find that they knew of any”.! 

The reason why Cook steered the course that unexpectedly led him to the new 
discovery, appears unmistakably from the plan for his voyage and its object, as it was 
put before him in the Instructions issued by the British Admiralty. He was to seek for 
a northerly route from the Pacific to the Atlantic Ocean, in other words to investigate 
the so-called North-West Passage in the direction opposite to that which had previously 
been tried, through Hudson's Bay and Baffin's Bay. 

As the nearest starting-point for this enterprise he was to use Tahiti, an island 
whose resources were well known to him from two previous visits there. From there 
he was to steer as direct as possible to the coast of America at 45” N. lat. and thereafter 
to continue the work of discovery by going further along this hitherto unknown coast- 
line in a northerly direction. It may seem peculiar that, as a starting-point for the 
exploring of the northernmost parts of the Ocean, there should be chosen a place situated 
so far to the south as Tahiti, when placesless distant on both the American and the Asiatic 
side were well known; but this is explained by the fact that there was a wish not to annoy 
the Spaniards by disobeying their prohibition of visiting their possessions in the Pacific 
— the Instructions specially direct attention to this point—; and that the Japanese har- 
bours could not come into question for the purpose did not need to be specially mentioned, 
as Japan had long been completely closed to all Europeans except the Dutch. 

When, on 8 December 1777, Cook left Bolabola, the outermost of the Society Is- 
lands that had previously been known to him, he ought, in order to follow his Instructions 
strictly, to have steered towards the north-east, but he had to pass through the region 
of the East trade-winds; the direction of the wind was constantly between NE. and E.; 
he kept as near the wind as possible, but the course was on the whole west of N., some- 


! The only authority cited by Warz (Anthropologie der Naturvölker, Th. V: 2, Lpz. 1870, p. 24) 
concerning journeys from Hawaii to Tahiti, namely JoHn TURNBULL, speaks — supposing that I understand him 
aright — only of journeys undertaken after the coming of the Europeans to the Islands and on ships built by 
them (TURNBULL, Reise um die Welt, äbers. von T. F. EHRMANN, Weimar 1806, p. 203). 

? JAMES JACKSON JARVES, History of the Hawaiian Islands, 3d ed., Honolulu 1847, p. 56 note. 

(förd I LR 

SUIbid., Pp. 180: 
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times, he says, no better than NW. He had been specially ordered not to lose time 
during this part of the voyage by seeking for new lands; and accordingly he only came 
across the little uninhabited Christmas Island before, on 18 January 1778, he sighted 
some islands: these were the westernmost islands of the Hawaiian Archipelago. They 
landed on Kauai and Niihau. Of the greater eastern islands they sighted only Oahu; 
the question whether still more existed, of which the natives seemed to have knowledge, 
had to be left unsettled on this first visit; and the confirmation of this intelligence was 
left for future investigations. 

After this account of Cooks discovery, we wish to pass to the examination of the 
question how the priority of this discovery came to be disputed and to investigate the 
validity of the arguments which have been adduced. 


Xx + 


On the map of the world which accompanies the history of Cooks voyage we find, 
on the same degree of latitude as Hawaii but about 20?” of longitude east thereof, a group 
of four islands of which the two westernmost are called Los Majos, the furthest to the 
south-east La Maso. The draughtsman, Lieutenant HENRY ROBERTS, has given a detailed 
description of the sources of this map." He says that, after leaving England, Captain 
Cook commissioned him to draw up a map of the world on the basis of the best mate- 
rial that was available for this purpose; and that this commission was, for the most part, 
accomplished before the Captain's death, so that a draft was ready, in which only those 
parts were left vacant which they hoped to investigate in the course of the voyage. When 
the map was about to be published after the return home, however, it was found necessary 
to re-examine and amplify it in accordance with the latest and best authorities. Roberts 
gives a detailed account of these authorities, and then adds that "every other part of the 
chart, not mentioned in this account, is as originally placed by Captain Cook”. As the 
above-named group of islands, and a number of other islands in the adjacent parts of the 
ocean, are not mentioned as the objects of re-investigation after the arrival home, we 
may fairly assume that they were inserted in the map by Cook himself or, with his know- 
ledge, by Roberts. Cook, therefore, probably had no doubt of their existence; but, for 
reasons which have been previously adduced, he quite certainly had no suspicions that 
they might possibly be regarded as identical with the Hawaiian group discovered by 
himself. 

The nearest source from which the existence of these islands had been derived, 
however, is not difficult to find: it is a chart of the northern part of the Pacific Ocean 
which Lord Anson found on the Spanish galleon which he captured on 30 June 1743 in 
the neighbourhood of the Philippines. 

We shall further on submit this chart to a closer examination: suffice it to observe 
here, that the group of islands in question exhibits in this chart a number of details which 
are not reproduced in Roberts map, that instead of Los Majos we find Los Mojas and 


1 A Voyage to the Pacific Ocean, Vol. I, Introd. pp. Ixxix—Ixxxij. 
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instead of La Maso La Mesa, and that the fourth island has a name La Disgraciada which 
is missing in Roberts map. 

Cooks next successors manifestly shared his conception of the group as a land 
distinct from Hawaii. Captain NATHANIEL PORTLOCK says: — 


In the lat. of 3? 33' N., long. 116? 35', we found a current setting to the eastward, at the rate 
of one mile and a half per hour, in which I changed our own course from NNW. to NW" W... How- 
ever, I was under the necessity of keeping well to the eastward, that we might be enabled to fetch 
the islands Los Majos, which, should they afford good water, and some other refreshments, may be 
hereafter of the greatest importance to any ships coming round Cape Horn to the western coast of 


JSoooro I a 


1. Part of Captain Cooks General chart. 


America, as they lie directly in the track for that coast, and consequently are more conveniently 
situated than the Sandwich Islands. 


But the search for the islands was not crowned with success; and Portlock continues: — 


Towards noon [on 7 May 1786] the wind inclining more to the northward, we steered NNW., 
in order that we might get into the latitude of Los Majos ...On the 1l2th, being in the latitude of 
20? 1' South [read: North], and 134? 11' long., I expected to have fallen in with the Los Majos islands, 
as we were now exactly in the centre of them, according to the chart just mentioned [Captain Cook's 


! These differences make it probable that Cook and Roberts did not copy direct from the Anson chart, 
but from some not very exact hand-drawn copy thereof, possibly the manuscript map that Roberts says he had 
got from A. Dalrymple, and in accordance with which he had drawn the west coast of California on his 
general map. 

? PORTLOcCK, Å Voyage rownd the World, Lond. 1789, p. 54. 
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general chart], but not the least appearance of land was to be seen. The sickly situation of our 
people rendered it however absolutely necessary for us to make land as soon as possible; on which 
account” we lay to in the night-time, and spread during the day; so that (as we were favoured with 
fine clear weather, and a steady breeze) it was impossible for us to miss them if they really existed. 
We stood to the westward between 19? 46' and 20? N. lat., till the 15th, by which time we were 
considerably to the westward of Los Majos, but no such islands were to be found. On which I 
determined to stand directly for the Sandwich Islands ...! : 


Captain GEORGE DIXON, who sailed with Portlock, and took part in his fruitless 
search, goes still further, in that he entirely denies the existence of the islands. He says: — 


The Spaniards have discovered land which we now find to be imaginary. The islands Los Majos, 
La Maso, and St. Maria la Gorta, laid down by Roberts from 18? 30' to 28? N. lat. and from 135? 
to 149? W. long. and copied by him from a Spanish MS. chart, were in vain looked for by us, and, to use 
Maurelle”s words, "it may be pronounced that no such islands are to be found”; so that their intention 
has uniformly been to mislead rather than be of service to future navigators. To expatiate on the 
absurdity, not to call it by a worse name, of such conduct, would be painful . ..? 


The charge made in these last words — which, by the bye, is as unfair as its object 
— is modified by Dixon in his report of the voyage itself: here he limits himself to the 
statement that the Spanish chart suffered from a grave error, which he assigns to the 
determination of the longitude, while he assumes as possible that the latitude of the islands 
whose existence he had previously denied, might be correct.? 

It might seem as if this assumption would lead one to identify the mysterious 
islands with Hawaii; but such a conclusion is not drawn by Dixon, or at least he has not 
expressed it. 

Nor does GEORGE VANCOUVER seem to have entertained any suspicion of such an 
identity. During his voyage, in January 1793, from Monterey in California to Hawaii 
he made a careful examination intended to "determine the existence or non-existence of 
a cluster of islands, described in the Spanish charts as lying between the 221 and 225 
degrees of E. long.”: On 3 February 1793, when he was in 224” 2' long. and 19” 53' 
lat., he notes: — 


At this juncture we were passing over the position assigned in a chart I had received from Senor 
Quadra [at Monterey], to the center of the easternmost of the islands in question. Messrs. Portlock and 
Dixon also had searched for them to no purpose; but as the track of these navigators seemed to have 
been on the northern side, our's was directed along the southern side of this supposed cluster of 
islands, until the 6th, when the latitude at noon was observed to be 19? 19', the true longitude 219? 49'. 


But no indication of them, nor of the vicinity of land, was discovered, and there- 
fore, says Vancouver, "I concluded they could have no existence in the neighbourhood 


1 Tbid., p. 56. Cf. Appendix, p. vij. 

? DIxon, A Voyage round the World, Lond. 1789. Introd. p. xiv. The quotation from Maurelle does 
not refer to the islands Los Majos etc. See Journal of a Voyage in 1775 to explore the Coast of America, 
Northward of California, by Don FRANCISCO ANTONIO MAURELLE, in Miscellanies by DAINES BARRINGTON, Lond. 
1781, p. 508. 

8 IDNIKON CPI: 

t A Voyage of Discovery to the North Pacific Ocean and round the World, Vol. II. Lond. 1798, 
pp: 105-108: 
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of the spot assigned to them, and for that reason I relinquished any further search, and 
made the best of our way towards Owhyhee”; and he adds the following remark: — 


On this occasion it is but just to observe, that the Spanish sea-officers have no faith in the exis- 
tence of these islands; the only authority which they are acquainted with for their insertion in the 
Spanish charts, is their having been so found in a chart of the Pacific Ocean, constructed many years 
ago by an old pilot who had frequently passed between South America and the Philippines, and 
whose skill and observation had acquired him much reputation and credit in his profession; but as 
the spot in which they were placed was totally out of his path, it was generally believed by the 
Spanish officers that he had laid them down from the authority of others. 


The first person to put forward the view that these islands on the old Spanish maps 
were the same as those which Cook discovered is the famous French navigator, LA 
PEROUSE. 

In the Instructions! which were issued for this voyage, from which he was destined 
never to return, and whose final fate was for so long wrapped in darkness, we find the 
following: — 


Si, en faisant voile des iles Marquises de Mendoga, le vent le favorisait assez pour que sa route 
valåät au moins le nord, il pourrait reconnaitre quelques-unes des iles å I'est du groupe des iles Sand- 
wich: il se rendrait ensuite å ces derniéres, ou il pourra prendre un supplément de provisions. . . 


The geographical and historical notes, written by M. de Fleurieu, which were an- 
nexed to the Instructions, did not mention by name any of the islands here in question, 
except La Nublada and Rocca Partida (lyimg ""east-south-east of the Sandwich Islands”), 
whose discovery is attributed to the Spaniard JUAN GAETANO, in 1542. Concerning 
the Sandwich Islands the author of the Instructions evidently shares Cooks opinion: 
in words partly borrowed from him he says:? — 


Quoique les routes des galions d”Espagne ayent då mettre ces vaisseaux å portée de reconnaitre 
des iles situées entre le 19” et le 20? paralleéle au nord, il ne parait pas que, dans aucun temps, 
les Espagnols en ayent eu connaissance. Elles offraient une excellente relåche å leurs vaisseaux qui 
commercent d”Asie en Amérique, par le grand Océan équatorial; et il n'est pas å présumer qu'ils eussent 
négligé de se procurer un établissement sur des iles situées si avantageusement pour la communication 
des deux continens. 


In May 1786 La Pérouse had reached the regions where he had to carry out the 
investigations dealt with in the parts of his Instructions cited above. He did not wish to 
sacrifice any of his precious time in seeking for La Nublada and Rocca Partida, although 
in sailing northward from Easter Island he believed that he had passed quite close to 
them, according to their position as marked on the map that he followed. Much more 
important it seemed to him to search for the islands east of Hawaii, although he already 
considered that he had reasonable grounds for suspecting that they did not exist in the 
place indicated on the map, and that in reality they were nothing else than the Sandwich 
Islands discovered by Cook. 


1! Mémoire du Roi, pour servir d'instruction particuliere au sieur La Pérouse, capitaine de ses vais- 
seaux, commandant les frégates la Boussole et V'Astrolabe, 26 juin 1785. Voyage de La Pérouse autour du 
Monde, T. I, Paris 1797, pp. 13—61. 

20T0:dsAR. I P2 
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Quoique la saison fåt trés-avancée — he says' — et que j”eusse pas un instant å perdre pour arriver 
sur les cötes de I Amérique, je me décidai tout de suite å faire une route qui portåt mon opinion jus- 
qu'å Pévidence: le résultat, si j'étais dans F'erreur, devait étre de rencontrer un second groupe d'iles 
oubliées des Espagnols depuis peut-étre plus dun sieécle, de déterminer leur position et V'éloignement 
précis ou je les aurais trouvées des iles Sandwich. 


In consequence hereof he feels himself call2d upon to declare that those who 
knew his character would not suspect that in this research he could be guided by any 
wish to rob Captain Cook of the honour of this discovery; and he proceeds, in a warm 
eulogy of his predecessor: — 


Plein d”admiration et de respect pour la mémoire de ce grand homme, il sera toujours å mes 
yeux le premier des navigateurs; et celui qui a déterminé la position précise de ces iles, qui en a exploré 
les cötes, qui a fait connaitre les meurs, les usages, la religion des habitants, et qui a payé de son 
sang toutes les lumiéres que nous avons aujourd”hui sur ces peuples; celui-lå, dis-je, est le vrai 
Christophe Colomb de cette contrée. .. 


Ignorant that he had been preceded only a few days before by Captains Portlock 
and Dixon, La Pérouse proceeded to the investigation he had set himself; and the result 
was the same for him as for them.> On the 18th of May he was "precisely upon the is- 
land Disgraciada of the Spaniards, but had no signs of land”; two days later he says that 
he had passed through the middle of the whole group of Los Majos without having met 
with the slightest indication of the vicinity of any island. 

Like Cook, La Pérouse made the most careful nautical observations with the best 
instruments which were at that time available. On his arrival at Hawaii, La Pérouse 
found that his longitude by reckoning differed nearly 5” from that by observation; "so 
that if, like the ancient navigators, we had possessed no method of ascertaining the longi- 
tude by observation, we should have placed the Sandwich Islands 5” more to the east- 
ward”. He finds the true cause of this difference in the effect of the currents, and he 
adds that, 


si Pamour-propre de nos pilotes n'avait pas un peu souffert de la difference qui se trouvait chaque 
jour entre la longitude estimée et la longitude observée, il est trés-probable que nous aurions eu 8 
ou 10? d'erreur å notre atterrage, et que conséquemment, dans des temps moins éclairés, nous aurions 
placé les iles Sandwich 10? plus å V' Est. 


It was these reflections, says La Pérouse, which caused him to have grave doubts 
of the existence of the group of islands that the Spaniards call la Mesa, los Majos et la 
Disgraciada. 


Sur la carte que amiral Anson prit å bord du galion espagnol, et que P'éditeur de son voyage 

a fait graver, ce groupe est placé précisément par la méme latitude que les iles Sandwich, et 16 ou 17” 

plus å P' Est. Mes différences journalieéres en longitude me firent croire que ces iles étaient absolument 

les mémes; mais ce qui acheva de me convaincre, ce fut le nom de Mesa, qui veut dire table, donné par 

les Espagnols å File d' Owhyhee [Hawaii]: j 'avais lu dans la description de cette méme ile par le ca- 
1 Ibid., T. 1, p. 107. 

? Portlock and Dixon were only four days in advance of him: they passed the alleged position of the 


Islands on 11—15 May, 1786; La Pérouse sailed exactly the same course 15—20 in the same month; the 
former sighted Hawaii on 24 May, the latter on 28 May. Nor did they meet later. 
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pitaine King, qu'aprés en avoir doublé la pointe orientale, on découvrait une montagne appelée Mowna- 
roa, quw'on apercoit trés long-temps: "elle est, dit-il, aplatie å la cime, et forme ce que les marins 
appellent un plateau”. L'expression anglaise est méme plus significative, car le capitaine King dit 
table-land." 


Here we have, for the first time, laid before us the theory of the Spanish discovery 
of Hawaii, supported on what are substantially the same grounds as have since been 
repeated ad nauseam. La Pérouse takes up the question afresh in connection with his 
account of his experiences during his short intercourse with the inhabitants of the 
country. On this subject he says: — 


Cette habitude du commerce, cette connaissance du fer qu'ils ne doivent pas aux Anglais, d”a- 
prés leur aveu, sont de nouvelles preuves de la fréquentation que ces peuples ont eue anciennement 
avec les Espagnols. Cette nation avait, il y a un siecle, de trés-fortes raisons pour ne pas faire con- 
naitre ces iles, parce que les mers occidentales de P Amérique étaient infestées de pirates qui auraient 
trouvé des vivres chez ces insulaires, et qui, au contraire, par la difficulté de s'en procurer, étaient ob- 
ligés de courir å I' Quest vers les mers des Indes, ou de retourner dans la mer Atlantique par le cap 
Horn. Lorsque la navigation des Espagnols å I'Occident a été réduite au seul galion de Manille, je 
crois que ce vaisseau, qui était extrémement riche, a été contraint par les propriétaires å faire une 
route fixe qui diminuåt leurs risques: ainsi, peu-å-peu, cette nation a perdu peut-étre jusqu”au souvenir 
de ces iles conservées sur la carte générale du troisieme voyage de Cook, par le lieutenant Roberts, 
avec leur ancienne position å 15? plus å I Est que les iles Sandwich; mais leur identité avec ces dernieéres 
me paraissant démontrée, j'ai cru devoir en nettoyer la surface de la mer. 


But this is not enough. La Pérouse thinks that he is able to give the year of the 
discovery and the name of the Spanish discoverer: "it appears certain, he says, that 
these islands were discovered for the first time by Gaéötan, in 1542”. Evidently he has 
here followed the hint given in the above-cited note to his Instructions; but the reasons 
he alleges for his view we wish to pass over here, as we intend to return to the subject 
later. 

The last news of La Pérouse was dated from Botany Bay in Australia in February 
1788. Under the influence of the increasing anxiety as to his fate, the National Assembly 
resolved, 9 February 1791, to send out an expedition to search for him, and shortly 
afterwards, 22 April 1791, that the journals he had sent home should be published. 
The motion to this effect had been brought forward by C. P. CLARET DE FLEURIEU, the 
same man who had composed the instructions for La Pérouse and who, both by these in- 
structions and by other works, had made himself a name as a distinguished student of 
the history of geography and discovery. According to the original plan he was also 
designed to edit La Pérouse'”s journals; but as he was prevented from doing this, the task 
was handed over to L. A. MILET-MUREAU, who was not able to produce the finished work 
until 1797. 

The year afterwards, 1798, however, Fleurieu appeared as the editor of the work 
of another French traveller, ETIENNE MARCHAND, who had made a voyage round the 


1 James KisG, who later took over the command of one of Cooks vessels, continued, after Cook's death, 
the story of the expedition. The expression cited by La Pérouse is to be found in A Voyage to the Pacific 
Ocean, Vol. III, p. 103. We shall have occasion to return to it later. 

? Voyage de La Pérouse, T. II, p. 116. 
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world as Captain of a trading-vessel from Marseille. Marchand had in October 1791 
paid a short visit to Hawaii; and this gives Fleurieu occasion for the following expression 
of opinion which, despite its length, I think I ought to reproduce in extenso, inasmuch as 
there is put forward with the greatest completeness and in a very able manner, all that 
can be alleged in favour of the view formerly expressed by La Pérouse. Fleurieu says:! — 


Avant de quitter les iles Sandwich, je me permettrai une digression sur P'époque de leur décou- 
verte par les Européens. Ceux qui n'ont lu que la relation du troisieme voyage de Cook, doivent croire 
que cette découverte appartient incontestablement å ce célébre navigateur; mais on peut prouver 
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quw'elle appartient plus anciennement aux Espagnols, comme plusieurs autres découvertes dans le 
Grand Océan, que lignorance ou la politique avoient laissé perdre, et que lintérét et Pactivité des 
navigateurs de notre temps ont su leur faire retrouver. 

Je ne fera pas valoir comme un des titres des Espagnols å la premiere découverte des Sand- 
wich, qu'en 1568 Mendana découvrit, å la latitude Nord de 19 degrés un tiers, et å 150 degrés å I Occi- 
dent du méridien de Paris, suivant les cartes espagnoles, une ile San Francisco, située sur le parallele 
de ees iles; on m”objecteroit avec raison I”obscurité des anciennes relations; d”ailleurs, la connoissance 
d'une ile par la méme latitude que le groupe des Sandwich ne prouve pas la connoissance du groupe 
méeme; et on pourroit seulement en conclure que, sur le parallele de ces iles, plus å F' Est ou plus å 
POuest, il existe d'autres iles. 


1 Voyage autour du Monde, pendant les années 1790, 1791, et 1792, par ÉTIENNE MAROHAND, T. I, 
Paris an VI, pp. 413 —4235. 
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Mais j examine la carte espagnole du galion de Manille; j'y vois, sur le parallele des Sandwich; 
å environ 18 degrés dans VEst de I'ile San Francisco de Mendana, un groupe composé de quatre iles 
principales et de quelques autres de moindre étendue: la plus méridionale est aussi la plus grande: 
le milieu de cette ile est situé å environ 19 degrés un tiers de latitude; elle est nommée la Mesa. Dans 
le Nord-Ouest de celle-ci, se voient deux iles assez considérables, groupées avec quatre autres beaucoup 
plus petites. Les six ensemble sont désignées sur la carte par le mot collectif de los Monjes (les Moines). 
Du milieu de la Mesa au milieu du groupe, on compte environ quarante lieues. 

Examinons å présent le groupe oriental des Sandwich, car on sait que ces iles forment deux 
groupes distincts, celui de I'Ouest qui fut reconnu par Cook, en janvier 1778, dans sa traversée des 
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iles de la Société å la cöte Nord-Ouest de I Amérique, et celui de I' Est dont il n'eut connoissance qu'å 
son retour de la cöte, au mois de novembre suivant. 

Le groupe oriental est composé, comme celui de la Mesa des Espagnols, de quatre iles principales 
et de quelques autres de moindre étendue; F'ile la plus méridionale, o-Whyhee, est aussi la plus grande: 
la partie la plus remarquable de cette ile, la haute montagne de Roa, est située, comme le milieu de 
la Mesa, å environ 19 degrés un tiers de latitude: dans le Nord-Ouest d'o-W hyhee, comme dans 
le Nord-Ouest de la Mesa, se trouvent deux iles assez considérables, groupées avec trois autres 
iles plus petites; seulement, les petites iles ne sont ici qu'au nombre de trois, et I'on compte quatre 
dans le groupe espagnol: du milieu d'o-W hyhee au milieu de son groupe, comme du milieu de la 
Mesa au milieu du sien, on compte quarante lieues: enfin F'un et V'autre groupe occupe également 
de deux å trois degrés en latitude, et plus de trois degrés en longitude. 

Ainsi, I'on voit que, pour décrire le groupe oriental des iles Sandwich, je mai eu quw'å répéter 
ce que j'avais dit en décrivant le groupe dela Mesa: méme latitude, m&éme gisement des iles entre elles, 
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méeme nombre, méme disposition, méme étendue totale; il n'est pas possible de réunir plus de 
charactéres d'identité. 

A ces preuves géographiques, et sans doute suffisantes, )'en ajouterai une autre qui n'est pas 
sans force, mais que cependant j'aurais présentée comme une probabilité plutöt que comme une preuve, 
si elle n'étoit appuyée des premiéres. 

J'observe dabord que File principale du groupe des Espagnols se nomme la Mesa, en frangais 
la Table. J observe, en second lieu, que ce nom de la Table est un nom appellatif que les navigateurs 
ont coutume d'employer pour désigner une montagne dont le sommet est aplati: tout le monde connoit 
la montagne de la Table du Cap de Bonne-Espérance; sur la cöte d Espagne, dans la Méditerranée, 
on trouve la Table de Roland, ete. Ainsi, P'on ne peut pas douter que les Espagnols n'ayent été dé- 
cidés å imposer å leur ile le nom de la Mesa, parce qu'elle s'est fait remarquer par quelque grande mon- 
tagne terminée par un plateau, par une Table. Mais File o-Whyhee qui répond, dans une groupe, å 
File de la Mesa dans Pautre, est également remarquable, comme on I'a vu, par une grande montagne 
dont le sommet aplati figure une Table longue; les naturels la nomment Mowna-Roa, du nom géné- 
rique Mowna, montagne, et du mot Roa, étendu, d'une grande étendue. Cette similitude des deux 
montagnes, en une particularité, en une figure qui ne se rencontre pas trés-fréquemment, ne peut-elle 
pas étre admise comme une nouvelle preuve de Iidentité des deux groupes? 

Je ne croirai pas qu'on veuille regarder la carte du galion comme n'étant pas authentique et ne 
méritant aucun égard; car on sait que cette carte n'étoit confiée qu”au capitaine du navire; c'est sur 
cette carte qu'avec son pilote il régloit sa route: et, sans doute, I'on ne supposera pas que les Espagnols 
y plagassent des iles imaginaires, surtout quand on voit ces iles désignées par des noms significatifs. 
Ceux qui connoissent la jalouse inquiétude du gouvernement d”Espagne pour ses possessions de P Amé- 
rique, et pour ses découvertes anciennes dans le Grand Océan, seront bien plutöt tentés de croire qu'il 
n”a jamais permis qu'on indiquåt sur les cartes toutes les terres dont ses navigateurs ont eu connoissance. 
Ces terres y seroient mal placées, sans doute, surtout en longitude; mais du moins on sauroit qu'elles 
existent: et des navigateurs plus habiles parviendroient, quelque jour, å les retrouver et å nous les 
faire connoitre. 

On opposera aux preuves que j'ai données de V'identité des Sandwich et du groupe de la Mesa: 

1:o Que Cook n'a vu aucune ile å vingt-cinq lieues dans le Nord-Est d'o-Whyhee qui puisse nous 
représenter la Desgraciada, ile située sur la carte du galion å cette distance et å ce gisement å 'égard 
de la Mesa; 

2:0 Que Cook a reconnu dans I'Ouest-Nord-Ouest, et å vingt-cinq lieues de distance de File la plus 
Ouest du groupe oriental des Sandwich, un second groupe, composé de deux iles et deux ilettes; et que 
la carte espagnole n'indique pas ce groupe. 

Je réponds å la premiere objection que, si la Desgraciada n'a pas été apergue par le capitaine Cook, 
ce n'est pas une preuve qu'elle n'existe pas. Lorsque ce navigateur, en venant du Sud, a rencontré 
Je groupe occidental de ses Sandwich, il n'a méme apergu celui de V'Est; encore moins a-t-il pu voir 
une ile située å vingt-cinq lieues dans le Nord-Est de celui-ci: et lorsque dix mois aprés, en revenant 
du Nord, il est venu chercher le groupe qu'il avoit visité P'année précédente, il a rencontré celui de 
VP Est vers le milieu de son étendue du Nord-Ouest au Sud-Est; il a ensuite contourné de tres-prés 
lile o-Whyhee: et il n'est pas bien étonnant qu'il n”ait pas vu une ile qui, å en juger par le nom qui 
lui a été imposé par les Espagnols, la Desgraciada, Vile disgraciée par la nature, Vile malheureuse, peut- 
etre une terre de peu d'apparence, et méme une ile basse. Jetez les yeux sur le planisphére qu” Arrow- 
smith a publié en 1794, et sur lequel sont tracées les routes de tous les navigateurs dans le voisinage 
des iles Sandwich; vous nen verrez aucune qui ne passe trop loin de la Desgraciada pour que cette ile 
påt étre apergue des vaisseaux qui ont fait ces routes. Mais j'ajouterai qu'il n'est pas prouvé que la 
Desgraciada ait été découverte par le méme navigateur qui découvrit la Mesa; et celui qui a rencontré 
la premiére n'a pas pu la placer d”aprés sa différence de méridien å V'égard dun groupe quwil ne voyoit 
pas, que peut-étre méme il ne connoissait pas, mais å la longitude absolue qu'il lui assignoit d”aprés 
le calcul de sa route, depuis qu'il avoit quitté la cöte d”Amérique; et la carte du galion a då la placer 
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d”aprés cette longitude absolue: or, dans ce cas, il se pourroit bien qu'il y ett une grande erreur sur 
la longitude de la Desgraciada, et que cette ile que I'on voit, sur la carte du galion, ne différer en longi- 
tude, å V'égard de la Mesa, que d'un degré vers V Est, en différåt, sur le globe, de plusieurs degrés dans 
le méme sens, peut-etre méme dans le sens contraire. On en peut dire autant d'une ile Ulva que la 
carte du galion marque sur le parallele de 23 degrés Nord, å un demi degré å I' Est du méridien de la 
Desgraciada. C'est un principe qu'on doit admettre, que lorsque deux iles n'ont pas été découvertes 
par le méme navigateur, et dans le méme voyage en passant de Pune å FPautre, on ne peut compter 
que sur la latitude assignée å chaque ile, c'est å dire y compter å un demi degré pres; mais que, dans 
ce cas, leur longitude absolue est si incertaine, qu'on ne peut se dispenser, si I'on veut les retrouver, 
de s'établir sur leur parallele respectif deux ou trois cents lieues en arriere du point ou la carte fixe 
leur position, et de naviguer ensuite sur ce paralléle jusquw'å ce que Pon parvienne å rencontrer V'ile. 

Je réponds å la seconde objection: que les Espagnols qui ont vu le groupe de la Mesa, Poriental 
des Sandwich, ont bien pu ne pas voir les deux iles et les deux ilettes qui forment le groupe occidental, 
par la méme raison que Cook (ce qui pourroit paroitre plus extraordinaire) lorsqu”il vit pour la premiere 
fois le groupe occidental, n'apergut point le groupe de V'Est, quoique quelques-unes des iles qui le com- 
posent puissent étre vues de quarante et cinquante lieues de distance; par la méme raison encore que 
ce navigateur ma pas vu, å trente lieues dans le Nord-Ouest de son groupe occidental, les iles Bird 
et Montague que, postérieurement å son dernier voyage, des navigateurs anglais ont découvertes: et si, 
comme on peut le présumer, les iles Sandwich ne sont que les sommets d'une chaine de montagnes 
subaquées, il se pourrait que cette chaine se prolongeåt encore dans le Nord-Ouest et formåt d'autres 
iles au-delå de celles que les derniers navigateurs ont reconnues. 

Tl me semble donc que les objections qui, pour faire disparoitre ou du moins affoiblir Vidée de 
Pidentité du groupe oriental des Sandwich et de celui que la carte du galion place å la meéme latitude, 
en meme nombre d'iles, occupant le méme espace et disposé de la meéme maniére, s'appuieroient sur 
ce que, d'une part, le capitaine Cook n'a pas apergu la Desgraciada, sur ce que, de l'autre, les Espag- 
nols n'avoient pas eu connoissance du groupe occidental des Sandwich, il me semble, dis-je, que ces 
objections sont établies sur des raisonnements qui ne tiennent pas devant la discussion. 

Peut-étre on m”objectera, pour dernieére ressource, que les deux groupes different trop en longi- 
tude pour qu'on puisse les prendre pour un seul et meéme groupe; et, en effet, o-Whyhee, prise å son 
milieu, est, d”'aprés les observations des Anglais, å 158 degrés å I'occident de Paris, et la Mesa, sur la 
carte du galion, est å 24 degrés å ' Ouest du méridien de San-Joseph de la Californie et, par conséquent, 
å 136 degrés å l'occident de celui de Paris. Mais cette différence de 22 degreés n'est rien moins qu”une 
preuve contre l'identité des deux groupes. Qui ne sait pas que, lorsqu'il s'agit des découvertes an- 
ciennes dans le Grand Océan, on ne regarde qu”å la latitude qui ne peut étre affectée d une trés-grand 
erreur; å I'ensemble et å la disposition générale des deux groupes que I'on compare; au nombre, aux 
distances et aux gisements respectifs des iles qui les composent; enfin å une réunion de particularités 
remarquables qui ne doit pas se retrouver la meéme dans deux groupes différens. Les fameuses iles 
de Salomon, découvertes par Mendana en 1567, retrouvées en partie par Bougainville, en 1768, en plus 
grande partie encore par Surville, en 1769, visitées deux fois, en dernier lieu, par Dentrecasteaux, et 
dont å présent la position géographique est irrévocablement fixée, ont occupé, pendant plus de deux 
siecles, sur les diverses cartes hydrographiques, des positions en longitude dont les extrémes différoient 
de mille lieues marines, ou environ cinquante degrés. La Tierra austral del Espiritu Santo de Quiros, 
vue et reconnue pour la premiere fois en 1606, par le navigateur espagnol de ce nom, et retrouvée 
en 1769, par Bougainville, a demeuré long-temps liée å la Nouvelle-Hollande dont on présumoit qu'elle 
devoit faire partie: aujourd”hui, elle s'est retirée å cinq cents lieues dans I Est de cette grande terre. 
Lorsqu'un groupe nouvellement découvert présente plusieurs caractéres incontestables d'identité 
avec un autre que nous savons avoir été vu anciennement, gardons-nous de dire que ce n'est pas le 
méme groupe, par la seule raison quw'on I'a trouvé å une longitude différente de celle que le premier 
découvrewr n'avoit indiquée que d”aprés la distance erronée ou il supposoit tre du continent de I Amé- 
rique doi il avoit été expédié. Et tel a été le sort d”une partie des découvertes isolées des Espagnols: 
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aventuriers audacieux, hardis å tenter la fortune et les hasards, heureux dans leur course, ignorans å 
la tracer, contents, enfin, d”avoir découvert la moitié du globe, ils ont laissé aux autres le soin de re- 
trouver ce qu'eux-mémes sembloient avoir oublié. 

En ötant au capitaine Cook le stérile honneur de la premiere découverte des iles Sandwich, je 
ne lui öte rien de la gloire qu'il a si justement acquise; je dtrai méme que c'est ajouter, s'il est possible; 
å son mérite; car le mérite consiste å trouver ce que I'on cherche, å avoir combiné les moyens qui 
pouvoient conduire å la découverte; et découvrir ce que I'on ne cherchoit pas, est le mérite du hasard, 
que raisonnablement on ne doit pas faire partager au navigateur que le hasard a favorisé; c'est un 
mérite d'emprunt; et le capitaine Cook, si riche de son propre fond, ne doit rien emprunter, comme il 
ne peut rien avoir å envier aux aventuriers å qui nous devions avant lui la connoissance informe du 
globe. Si les découvertes immortalisent ceux qui les ont faites, elles immortalisent aussi ceux qui les 
ont perfectionnées. 

Le lieutenant Roberts, qui a dressé la carte générale du troisieme voyage du navigateur anglais, 
sur laquelle sont tracées ses trois navigations autour du monde et vers I”un et l'autre Pöle, a conservé 
le groupe de la Mesa de la carte du galion, et I'a placé, pris å son milieu, å 19 degrés dans V'Est 
d'o-Whyhee et sur le paralléle de cette ile: il sembleroit qu”en conservant ainsile groupe des Espagnols, 
il ait voulu que nul n'osåt contester aux Anglais la premiere découverte des iles Sandwich. Mais Arrow- 
smith, et sur sa carte générale de 1790, et sur son planisphére de 1794, sacrifiant, sans doute, I'amour- 
propre national å Pévidence, a fait justice de ce double emploi. Des 1786, La Pérouse qui, dans la 
vue de s'assurer s'il existoit des iles dans I Est des Sandwich, s'étoit assujetti å parcourir, sur leur paral- 
lele, trois cents lieues de V Est å POuest, n'a apergu, sur tout cet espace, aucun groupe, aucune ile dé- 
tachée, ni vu aucun indice de terre; et å Paspect de File o-Whyhee, et de sa montagne en table, il 
ne douta pas que ce ne fåt la Mesa des Espagnols. 

Mais en effa cant le groupe auquel appartient la Mesa, et qui devient le groupe oriental des Sandwich, 
Arrowsmith a fait disparoitre aussi Iile de Roca-partida, située, sur la carte du galion, å environ cent 
quarante lieues dans I' Est-Sud-Est de la Mesa, et sur un parallele moins septentrional de trois degrés 
et demi: il a seulement laissé subsister la Nublada, dont le nom indique une terre haute, sur laquelle 
S'arretent les nuées; et on la voit marquée å cent lieues dans I Est et sur le paralleéle de Roca-partida. 
Cette derniére ile fut découverte, en 1542, par le pilote castillan Juan Gaetano, dans le premier voyage 
que les Espagnols ayent tenté, des cötes occidentales de la Nouvelle-Espagne au grand archipel d”Asie. 
Avant que d'étre parvenu å Roca-partida, Gaetano avoit découvert, sur le me&me paralléle, et å deux 
cents lieues dans V' Est, suivant son estime, une autre ile qu'il avoit nommée San-Tomas. Cette ile, 
située dans I' Est de Roca-partida, et qui ne porte point de nom sur la carte du galion, pourroit etre 
celle que des cartes modernes désignent par celui de la Nublada. On n'est pas fondé å croire que la 
Nublada, ou San-Tomas de Gaetano, et lile de Roca-partida, ne soient qu'une seule et meme ile, puis- 
que le navigateur espagnol les a découvertes successivement, et de suite, dans le meéme voyage, en 
faisant route de I'Est å I' Ouest, et leur a imposé des noms différens. 

Jusqu”å présent, ni Roca-partida, ni San-Tomas, ou la Nublada, n'ont été retrouvées, mais ne 
nous pressons pas de les effacer de dessus nos cartes: n'oublions pas que les iles de Salomon en avoient 
disparu, depuis que quelques géographes, en s'appuyant de F'opinion du savant Alex. Dalrymple, 
avoient supposé que ces iles devoient étre la partie orientale de la Nouvelle-Guinée: et aujourd”hui, 
Parchipel des iles Salomon occupe sa place particuliere sur le globe, sur une étendue de deux cents 
lieues, å quarante lieues dans le Sud-Est de cette Nouvelle-Guinée, avec laquelle on vouloit le con- 
fondre. Laissons subsister toutes les iles que les Espagnols nous ont indiquées sur leurs cartes ou dans 
leurs relations, jusqu'å ce que nous ayons bien constaté leur identité avec d'autres; conservons- 
les, ne föt-ce que comme des balises qui appellent V'attention du navigateur, et P'invitent å faire des 
recherches. 

Je terminerai cette digression, peut-étre longue, mais qui cependant n'est pas sans utilité, en 
observant que l'exactitude chronologique, la vérité de I'histoire et la justice exigent également qu'en 
placant les iles Sandwich sur la carte du globe, elles n'y soient plus portées avec lindication erronée 
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d'iles découvertes par le capitaine Cook. On pourroit écrire au-dessus de cet archipel: Iles Sandwich, 
reconnues et nommées par le capitaine Cook en 1778; anciennement découvertes par les navigateurs 
espagnols. Ce seroit énoncer ce qui appartient aux modernes, en rendant aux anciens ce qu'ils ont droit 
de réclamer. 


Without anticipating the closer examination of M. Fleurieu's hypotheses, we 
may even now characterize part of them as absolutely baseless: they show the danger 
of founding an argument on surmised new discoveries, with the risk that the future will 
cross out such combinations, be they never so ingenious. No new island "La Desgracia- 
da” has ever been found. And the comparative maps which he prints, and which we here 
reproduce in facsimile (Fig. 2 & 3), show how weak are the evidences that Fleurieu drew 
from the division of the Sandwich Archipelago into two separate groups. 

We may also briefly point out here that Fleurieu did not venture to indicate the 
name of the supposed Spanish discoverer of Hawa: he expressly refrains from acknow- 
ledging Mendana as such; nor will he — in opposition to La Pérouse, whom he only cites 
in passing, despite the fact that he seems to have drawn his chief arguments from him 
— assign the honour of discovery to Juan Gaetan. 

The same cautious attitude is observed by two authors who expressed their opinion 
on the matter next after Fleurieu, namely HUMBOLDT' and BURNEY:” they merely express 
their conviction of the identity of La Mesa with Hawaii and base their view on the Anson 
chart, which Burney subjects to a detailed investigation, while Humboldt contents him- 
self with a reference to Marchand”s voyage. The Russian Admiral KRUSENSTERN, who 
also approves of the theory of the Spanish discovery, says definitely, on the other hand, 
that "c'est å tort qu'on Pa attribuée ä Gaetan”.? 

With the missionary WILLIAM ELLIS, who has earned high praise for his knowledge 
of the Polynesian races, a new element enters into the legendary history of Hawaii. He 
noted down and published a number af traditions which mention that before Cooks 
time strangers, who have been presumed to have been Europeans, came to Hawaii on 
various occasions. Ellis supposes that these were shipwrecked Spaniards or possibly 
mutineers — ""culprits committed by their countrymen to the mercy of the waves”. It 
is also supposed as a possibility that one or other of the islands was observed by some 
Spanish ship on the passage between Acapulco and Manila; but he thinks it scarcely likely 
that they were ever visited by these vessels, for, he says, "an event so interesting to the 
people would not have been left out of their traditions, which contain many things much 
less important”, and he repeats the same reflection that was made by Cook, that, if the 
Spaniards had really discovered the islands, they would assuredly have availed them- 
selves of the advantages they offer as places of call during the voyages across the ocean.' 

Similar traditions have since been published by other authors; and some, less cri- 
tical than Ellis, have not hesitated to connect them with historical events. Thus the 
Swede ABRAHAM FORNANDER wishes to make out that some of the foreigners of which 


1 Essai politique sur la Nouvelle-Espagne, T. IV, Paris 1811, p. 418. 

? A Chronological History of the Voyages and Discoveries in the South Sea, Vol. V, Lond. 1817, 
pp. 157—162. 

3 KRUSENSTERN, Recueil de mémoires hydrographiques, T. II, St-Pétersb. 1827, p. 281 note. 

+ Eruus, Narrative of a Tour through Hawaii, 2d ed., Lond. 1827, pp. 446—450. 
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the Hawaiian legends speak, belonged to the crews of the two vessels which, in the course of 
the expedition under ALVARO DE SAAVEDRA, 1527, were separated from the flagship and 
never heard of again.' HENRY Å. PEIRCE supposes that DIEGO HURTADO DE MENDOZA 
was the man who, in the year 1532, had suffered shipwreck on Hawaii and had given rise 
to the tradition.> That both assumptions are incorrect shall be shown further on. Other 
dates are also given: for instance, MANLEY HOPKINS places the date of one visit of for- 
eigners at about 1600 and another at some later time, perhaps 1620; and WILLIAM T. 
BRIGHAM revives the theory, rejected by Fleurieu, that one of Mendana's vessels was 
stranded on Hawaii (1596). 

The latest date for a supposed Spanish visit would seem to be the beginning of the 
eighteenth century: Fornander believed that he could interpret an Hawaiian song about 
a famous chieftain Kualii, who would seem to have died sometime before 1730, as con- 
taining hints that "some Spanish galleons, passing by the islands, had picked up Kualii 
and his company while fishing off the Oahu coast, carried them to Acapulco, and brought 
them back on the return trip”. 

Finally a Spanish authority, the Hydrographical Department (Deposito Hidrogra- 
fico) in Madrid, in an official report of 21 February 1865, expressed the following opinion 
on the matter: — 

By all the documents that have been examined, it is demonstrated that that discovery dates from 
the year 1555, or 223 years before Captain Cook surveyed those islands; and that the discoverer was 
Juan Gaetano or Gaytan, who gave names to the principal islands of that archipelago. Ttis true that 
no document has been found in which Gaytan himself certifies to this fact, but there exist data which 
collectively form a series of proofs sufficient for believing it to be so. The principal one is an old manu- 
script chart, registered in these archives as anonymous, and in which the Sandwich Islands are laid 
down under that name, but which also contains a note declaring the name of the discoverer and date of 
the discovery, and that he called them Islas de Mesa (Table Islands). There are, besides, other islands, 
situated in the same latitude, but 10? farther east, and respectively named La Mesa (the Table); 
La Desgraciada (the Unfortunate); Olloa, or Los Monges (the Monks).” The chart appears to be a 


1 FORNANDER, Ån Account of the Polynesian Race, Vol. II, Lond. 1880, p. 108. 

? PerircE, Early Discoveries of the Hawaiian Islands, San Francisco 1880. 

3 HorPKIns, Hawaii, Lond. 1862, p. 81. 

1 BrRIGHAM, Index to the Islands of the Pacific Ocean, Honolulu 1900, p. 6. — As a curiosity may be 
mentioned the following utterance of Graf ANREP-ELMPT, Which literally teems with inaccuracies: "Die von 
Mendona 1567 festgestellte geographische Lage der Inseln war die der jetzigen des Inselreiches. Seine Namen fär 
dieselben waren 1) die grösste derselben "La Mesa” för Hawaii; es bedeutet das "Tafelland” — höchst charak- 
teristisch fär die Lage der Insel und die Umgebung ihrer drei vulkanischen Erhebungen. 2) Die "La Disgra- 
ciada” fär Maui, bedeutet die "Ungläckliche”. 3) Die "Los Mönjas” för Oahå, Molokai und Lanai, bedeutet 
die ''3 Mönche”, 4) die "Los Vicinas” för Kauai und Nihau, bedeutet "die Nachbarn” und sind von Mendona 
in ihrer genauen jetzigen Lage angegeben worden, während die vorgehenden Inseln eine Differenz nach Osten 
ausweisen” (Die Sandwich-Inseln oder das Inselreich von Hawaii, Lpz. 1885, p. 162). Similar disregard of 
orthographical and historical exactitude characterizes the author's other opinions, so far as I have thought it 
worth while to follow them after the unappetizing specimen quoted. 

SI FORNANDER, I. c., IL Pp. 287: cf. Ibid, p; 280 motte: 

S The report is reproduced by FOorNANDER in an authenticated English translation (l. c., II, pp. 361— 
363). — I have corrected above some of the obvious mistakes in the names, of which one may assume that 
the Spanish author was innocent. - 

7 This is without doubt the same map as that which RicArpo BErrRAN Y RözPipE (La Polinesia, Madrid 
1884, p. 29) mention as existing in the Direccioön de Hidrografia: "otra muy curiosa carta manuscrita de fines 
del siglo XVII en la que se marcan las islas Sandwich con la siguiente inscripciöon: Estas islas fueron descu- 
biertas por Juan de Gaytån en 1555 y las llamö islas de Mesa”. This description shows that the map partly 
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copy of that called the chart of the Spanish galleon, existing long before the time of Cook, and which 
is referred to by all the national and foreign authors that have been consulted, such as the following: 
— ""Batavian Geography, 2nd vol. of the Geographical Atlas of William Blaeu, Amsterdam, 1663”. In 
the first map, entitled "Americae Nova Tabula”, the neighbouring island [La Vezina], La Desgraciada, 
and those of Los Monges, are placed towards the 2lst degree of north latitude and 120?” west of the 
meridian passing through the island of 'Teneriffe. 

"Geographical Atlas of D'Anville, published in 1761, and revised and improved in 1786 by Bar- 
bieé du Bocage.” In the second map, and in the hemisphere of the Mappa Mundi, the islands Des- 
graciada, Mesa, Olloa, and Los Monges, are found in the 20th degree of north latitude, and about 17?” 
farther east than the Sandwich group, augmented by Barbié in this chart. 

James Burney, in the ""Chronological History of the Discoveries in the South Sea or Pacific Ocean”, 
cites the Atlas of Ortelius, entitled "”Theatrum Orbis”, in which the same islands are found, and 
placed in nearly the same position. 

"Alexander Findley's Directory for the Navigation of the Pacific Ocean, edition of 1857.” 
In the second part of this work, page 1120, the author expresses and recapitulates the ideas already 
brought forward respecting this matter by Mr. Fleurieu in his description of Marchand”s voyage, 
and by Mr. Ellis in his voyage around Hawaii; and conceives strong suspicions that the true discov- 
erer must have been one of the Spanish navigators of the 16th century, because of the iron articles 
found by Cook in those islands, one of them being a fragment of a broad sword, whose existence 
there he could not satisfactorily account for. 

The author most explicit in regard to these surmises is the said Fleurieu, who, on the 422nd 
page of the first volume, says, "By taking from Captain Cook the barren honour of the first discovery 
of the Sandwich Islands, I do not endeavour to diminish the glory he so justly merited”; and he 
continues, on page 423, "Lieutenant Roberts, who constructed the chart of the third voyage of the 
English navigator, in which are traced his three voyages round the world and towards both poles, has 
preserved the Mesa group of the chart of the Spanish galleon, and has placed it with its centre 19? 
east of Owhyhee, and in the parallel of the latter island. He doubtless thought that by preserving 
the group found by the Spaniards, none would dare dispute with the English the first discovery of 
the Sandwich Islands. But Arrowsmith, in his general chart of 1790, and in his planisphere of 1794, 
sacrificing his amour-propre to the evidence, only lays down one of the two groups. Since 1786, La 
Pérouse, desirous of ascertaining if such islands really existed to the eastward of Sandwich, passed over 
in the same parallel, 300 leagues from east to west, and in the whole of this expanse he found neither 
group, island, nor any sign of land; and did not doubt that the island of Owhyhee, with its arid moun- 
tain in the form of a table, was La Mesa of the Spaniards”; and he adds, at page 425, "In the charts, 
at the foot of this archipelago, might be written: Sandwich Islands, surveyed in 1778 by Captain 
Cook, who named them, anciently discovered by the Spanish navigators”.! 

Perfectly in accord with this opinion, and strengthening it by an evident proof, is the log of the 
corvettes "Descubierta” and "Atrevida”, on their voyage from Acapulco to Manila, which manuscript is 
preserved in this office, and apropos to this case, states, at folio 25, "With a sea so heavy from NW. 
and N., that while the rolling of the ship increased, and with it the irksome interruption of our internal 


2 


agrees with a manuscript map in the British Museum bearing the title: "Mapa reducido que abraza todo 1o 
descubierto de las costas occidentales de la America y las orientales de Asia” (Add. MS. 17,647 C). Don 
PASCUAL DE GAYANGOS states that this map would seem to be "executed at the beginning of the seventeenth century” 
(Cat. of the Manuscripts in the Spanish Language in the Brit. Mus., II, 1877, p. 314); but I have been able to 
ascertain that it is far more recent than this; that it was executed after Cooks time appears from the follow- 
ing note on the map: "Las yslas de Sandwich no parece son las mismas que descubriö Juan de Gaytån en 
1555 y las llamö Yslas de la Mes. Nos creemos autorizados å ello, por cuanto asi se expresa en un mapa 
antiguo manoscrito, que pasa en nuestro poder, y por que savemos que este navegante hizo grandes descubri- 
mientos en estos mares entre los grados 9 y 20 de lat. sept.” The discovery here too is dated 15535, but its 
connexion with the Sandwich Islands is contradicted. 
! As for the original wording of these quotations see -p. 16 above. 
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duties, the speed decreased, with considerably delay to our voyage; scarcely by noon of the 20th 
could we consider ourselves to be at 72”, in the meridian of Owhyhee, about 55? longitude and 13? 
latitude; nevertheless we had not, according to our calculation, an error of less than 7? to the east- 
ward, which, considering the long logline we made use of, and that that error ought not necessarily 
to be the maximum to which it should be circumscribed on the voyage, strongly supported the suspi- 
cion that the Sandwich Islands of Captain Cook were Los Monges and Olloa of the Spanish charts, 
discovered by Juan de Gaytan in 1555, and situated about 10? to the eastward of the new position fixed 
upon by the English”.! 

We thus see that the presumptive or cirecumstantial evidence as to the true discoverer of the 
Sandwich Islands is indubitable; having on its side the opinions of distinguished men, among whom 
figure countrymen of Cook himself, men who prefer justice and reason to a vain national pride. The 
last observation to be considered is the difference in the dates given to the first discovery. Foreign 
authors say that it took place in 1542, in the expedition commanded by General Rui Lopez de Villa- 
lobos; while the Spanish chronicles denote 1555. The latter date should be the more correct one, for 
Juan Gaytan wrote the narrative of the voyage of 1542, and mentions nothing respecting those is- 
lands, while he gives an account of Rocca Partida (Split Rock), and Anublada (Cloudy Island), and 
of all those he discovered on that expedition. 'To complete and términate, therefore, these investi- 
gations, there is only wanting the narrative of Gaytan corresponding to the voyage in which he made 
that discovery; though in my opinion it is not required to make clear the truth of this fact. 


We shall later see the real nature of the evidence which the Spanish author adduces. 
Here we need only mention that the statement about the year 1555 rests solely on a map 
whose author is unknown and whose origin cannot be traced farther than the end of 
the eighteenth century, and on a note in a log-book kept during a voyage from Acapulco 
to Manila, which obviously has no other meaning except as evidence that a Spanish officer, 
five years after La Pérouse and possibly independent of him,” had reason to doubt the 
originality of Cooks discovery: concerning the Spanish discovery and the time when 
it was made, of course, his opinion is quite devoid of authority. 

None the less we find in authors of our day the discovery associated with the name 
of Gaytan, and the year 1555 spoken of in terms which seem to indicate that the state- 
ment is regarded as the latest result of scientific investigation in this much debated 
question.” 

1 This quotation is partly meaningless. In the original Spanish it runs as follows: ”Apenas para el 
medio dia del 20, pudimos considerarnos en meridianos de Owihée por 55” de longitud y 13” de latitud, y 
sin embargo, no teniamos en nuestra estima un error menor de 7” al Este; el cual, atendiendo å la corredera 
larga, de la cual usamos, y å que no debia ser precisamente el måximo que pudiera contraerse en el viaje, 
apoyaba fuertemente las sospechas de que las islas de Sandwich del capitan Cook, fueron los Monges, Ulia, etc., 
de las cartas espafiolas descubiertas por Juan de Gaytån en 1555, y situadas unos 10” mås al E. de la nueva 
posiciön determinada por los ingleses.” (BELTRAN Y RÖzPIDE, op. cit. p. 29 note). — The corvettes "Descubierta” 
and "Atrevida”, commanded by Don ALEXANDRO MALASPINA, sailed from Acapulco to Manila, December 1791— 
March 1792, but they did not touche at Hawaii. In neither of the printed relations of this voyage is the passage 
cited to be found; see Diario del viage explorador de las corbetas esparolas "Descubierta” y "Atrevida” 
en los aros de 1789 å 1794, llevado por el teniente de navio D. FRANCISCO JAVIER DE VIANA (Cerrito dela Vic- 
toria 1849) and Viaje politico-cientifico alrededor del mundo por las corbetas Descubierta y Atrevida ... publ. 
por Don PEDRo DE Novo Y Corson (Madrid 1885). In the latter of these works the commander Malaspina says 
(p. 209): "el desgraciado Conde de la Péyrouse ha convencido de nuevo que aquel Archipiélago era el que en 
1555 descubriö Juan de Gaitån, navegante espaiol, y denominöéö en sus diferentes Islas de Monge, Ulua etc.” 

? Cf. Malaspina's expression in the preceding note. 

3 See for instance BrIGHAM, l. c., p. 75; Lord AMHERST oF HACENEY in the Introduction to The Discovery 
of the Solomon Islands, Vol. T, Lond., Hakluyt Soc. 1901, p. iij. 


CHAPTER IL 


Examination of the Hypothesis of the Spanish Discovery. The older 
Voyages in the Pacific Ocean. 


AFTER having thus given an account, as complete as I have been able to make it, 
of everything that has been said, from the standpoint of history, concerning the Spanish 
discovery of Hawaii, I wish to pass to an examination of these views. In this con- 
nection it may be premised that there is no cause for surprise that such a view came to 
be held at the time when La Pérouse first put forward the hypothesis in question and it 
was afterwards confirmed by Fleurieu, Humboldt, and Burney. On the contrary, this 
hypothesis seems to have quite naturally flowed from the sources which were then avail- 
able. But it seems peculiar that, so far as I know, none of those who later, right up to 
our own days, have occupied themselves with the question have sought to make full use 
of the historical and cartographical information which since then has been brought for- 
ward in no small quantity. 


In forming an opinion on the question of the probability that Spanish ships in early 
times came upon the Hawaiian Islands, the climatic conditions of the Pacific Ocean 
north of the Equator are of fundamental importance. 

These islands lie within the region of the north-east trade-winds. During six months 
of the year, from May to October, this wind blows practically without cessation; but even 
during a great part of the rest of the year the north-east trade prevails: the average for 
fifteen years shows 258 trade-wind days yearly. Further to the south, about 15” N. lat., 
the trade-wind is constant throughout the year within a belt that extends from near the 
west coast of America to about the Marianne Islands; west of these we find a region with 
variable winds, where violent hurricanes are by no means rare. The prevailing ocean- 
currents are in general accordance with the above air-currents: the North Equatorial 
Current, which about 10” N. lat. sweeps round the northernmost of the Marshall Islands 
and the Carolines, reaches, at its northern limit, as far as Hawaii; in the neighbourhood 
of this archipelago the current sets mainly towards the west, with a direction and 
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speed depending on the trade-wind and varying somewhat according to the season 
of the year.! 

These conditions were observed as early as the sixteenth century by the Spanish 
navigators; and they early learnt to take advantage of them during their voyages across 
the Ocean, which, starting from the west coast of Mexico, had as their goal first the Mo- 
luccas and afterwards the Philippines. During the earlier of these voyages, before any 
great experience had been gaimed, they sometimes hit upon one or other of the low coral 
islands that lie near the southern limit of the sailing-route; but they soon learnt to avoid 
the danger of striking on one of these reefs by steering due west between 13” and 14?” 
N. lat., a region within which they could also take the greatest advantage of wind and 
current. So far as is known, this course was afterwards taken without any exception 
by the Spanish galleons that kept up the communications between Acapulco and Manila. 
All the sailing directions that have been preserved prescribe this route; and there was 
scarcely any possibility of deviating from it, because, as we have said, the trade-wind is 
constant and storms never occur until one has got near the Mariannes and so got far past 
the meridian of Hawaun. From this it appears, with a fair degree of certainty, that, if any 
Spanish ship sailing westward sighted or visited Hawa, this must have occurred during 
the time when this navigation was in the experimental stage, i. e. before the course 
prescribed by experience became fixed. 

Within this period, however, fall most of the voyages during which it has been 
supposed that Hawaii was discovered. This especially holds good of the voyage of Juan 
Gaytan, whether this is placed in 1542 or in 1555. We shall therefore proceed to examine 
the land-discoveries which were made by the Spaniards during this period, within that 
part of the Ocean that can here come in question. 


As is well known, MAGELLAN came across no oceanic isle north of the Equator ex- 
cept the Mariannes or, as he called them, the Ladrones (1521). He, however, saw only 
some of the southernmost of this group: two of the more northerly islands (about 20” 
N. lat.) were discovered by one of Magellan's lieutenants GONZALO GOMEZ DE ESPINOSA, 
who in 1522 was trying to find a way eastwards from the Moluccas to Panama, an under- 
taking which he had to abandon after he had been compelled by a bad storm to turn back, 
about 42” N. lat.” 

The expedition which next after Magellan was to seek the same goal as he, that is 
to say the Spice Islands, viz. that which was under the command of GARCIA JOFRE DE 
LoAYSA, did not enrich our knowledge of the northern part of the Pacific Ocean by more 
than one landfall. 


1 Segelhandbuch fiir den Stillen Ocean, hrsg. von der Direktion der Deutschen Seewarte. Hamburg 
1897, pp: 145—148. 

>” The statements about latitudes and distances in the reports of Espinosa's voyage are undoubtedly not 
inconsiderably exaggerated. A close analysis of these, however, is unnecessary for the question before us: for 
this the fact is merely of importance that Espinosa found no land east of the Mariannes. For his voyage see: 
ANTONIO DE HERRERA, Historia general de los hechos de tos Castellanos en las islas i tierra firme del mar 
Oceano, Madrid 1601, Decada III, p. 140; MARTIN FERNANDEZ DE NAVARRETE, Coleccion de los viages y descu- 
brimientos que hicieron por mar los Esparoles, T. IV, Madrid 1837, p. 98; ANTonto GaALVAo, Tratado dos 
diuersos & desuayrados caminhos ... (1563), Lond. Hakluyt Soc. 1862, p. 149. 
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Northern Part of the Pacific Ocean. 


---- Average track of the Manila galleon. 
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TORIBIO ÅLONSO DE SALAZAR, who took over the command of his flagship after 
the death of Loaysa, found, 21 August 1526, in 14” 2' N. lat., an island to which he gave 
the name of San Bartolomé. There is no doubt that by this must be understood Taongi,' 
the most northerly of the BRatack Islands, the position of which is now given as 14?” 43 
N. lat. and 169” 15 E. long.” The Spaniards could not land on this island, so they con- 
tinued sailing westwards until, on 4 September, they reached Guam, the southernmost 
of the Mariannes. Here, to their great surprise, they encountered a fellow-countryman, 
GONZALO DE VIGO, who had deserted from Espinosa'”s vessel and had then been on the 
islands for four years. He had learnt the language of the natives, and through him the 
Spaniards obtained a fairly correct knowledge of the geography of the islands: they are, 
he said, thirteen in number situated in a straight line between 13” and 19”. N. lat.? 

Of the four vessels with which Loaysa succeeded in sailing through the Straits of 
Magellan and entering, 26 May 1526, the Pacific Ocean, it was only the flagship, ""Sta 
Maria de la Victoria”, that reached the Mariannes. The other were separated from him 
by a storm so early as I June, at 47” 30' S. lat. One of these, the "San Lesmes”, was lost, 
and no one has learnt anything of its fate;' the second, ""Sta Maria del Parral”, reached 
Mindanao several months later than the Victoria”, after which both the ship and the 
greater part of the crew came to grief on an island north of Celebes; the third ship, the 
patache Santiago”, owing to lack of provisions, did not venture out over the broad 
ocean but hugged the mainland of America and finally, in July 1526, put in at Tehuan- 
tepec on the coast of Mexico, recently conquered by the Spaniards. By this means FER- 
DINAND CORTES obtained news of Loaysa's expedition, to which he had already been or- 
dered in a letter from the Emperor to give assistance; at the same time he was to try 
from Mexico to get into communication with the Moluccas and there make enquiries 
as to any surviving followers of Magellan. This gave occasion to the first expedition of 
the Spaniards across the Ocean from east to west. We shall now give a brief account of 
the events which occurred during this expedition. 

AÅLVARO DE SAAVEDRA sailed from Sihuantejo on 31 October 1527 with a squadron 
of three vessels. After making 350 leagues, says one account of the voyage, there was 
seen, in 11” N. lat., an island on which they did not succeed in landing; but of this disco- 
very there is no mention in the log-book kept on Saavedra's vessel,” which merely says 
that, on 28 November (when they had covered about 700 leagues), the Admiral sailed 40 


C. E. MEImSIcKE, Die Inseln des Stillen Oceans, Th. II, Lpz. 1876, p. 327. 
BriGHAM, Index, p. 152. 

3 On Loaysa's expedition see: "Derrotero” by HERNANDO DE LA TORRE in Navarrete's Coleccion, T. V, 
pp. 241—313; and a relation by ANDRES DE URDANETA to the King of Spain, dated 26 February 1537, ibid., pp. 
401—439; reprinted after a not perfectly correct transcript in Colecciön de documentos inéditos rel. al descu- 
brimiento ... en America y Oceania, T. V, Madrid 1866, pp. 1—67. 

+ Navarrete, although on somewhat weak grounds, hints at the possibility that it stranded on the then 
unknown Marquesas Islands. See Coleccion, T. V, p. 182. 

5 The original documents concerning Saavedra's voyage are furnished by the log-book here named: 
"Relaciöon del viage que hizo Alvaro de Saavedra desde la costa Occidental de Nueva Espana å las islas de 
Maluco, estå sacada del libro que trajo Francisco Granado, escribano de la armada” (NAVARRETE, Coleccion, 
T. V, pp. 465—475); and also by two reports of VIcENTE DE NAPOLES (ibid., pp. 476—486; and Coleccion de 
documentos inéditos, T. V, pp. 68—96). "These sources are in several respects divergent from one another; I 
follow the first-named, which for the voyage itself seems me the most trustworthy. 
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leagues NW. by W. in order to search for land which some of the crew asserted they had 
sighted. As no land could be discerned, the westward course was resumed. On 12 De- 
cember a solar observation was made, which showed that they were in 11” 2' N. lat.; 
and two days later, in the night between 14 and 15 December, the squadron was scattered 
in consequence of foul weather: on Saavedra's own ship sail was shortened, because of 
which the other vessels gained on him, and the following day they were out of sight.' 
Saavedra continued his westward course in order to search for the Ladrones; and on 29 
December he reached an island which the pilot assured him was the same as that on which 
the natives had stolen a boat from Magellan, from which it appears that they were on 
Guam. After a short stay here Saavedra sailed further towards the west in order to 
make the island of Bimian, where he hoped to meet his vanished followers: on the way 
he discovered a group of islands to which he gave the name Los Reyes because during his 
stay there fell the feast of the Three Kings (6 January 1528). Saavedra's further for- 
tunes lie outside the field of this investigation: it need only be added that in 1528 and 
1529 he made two fruitless attempts to sail back to New Spain. Both times he followed 
the coast of New Guinea eastwards and then steered towards the north; between the Line 
and 11” N. lat. he encountered some groups of islands, of which one received the name 
of Los Pintados, the other Los Jardines, which are undoubtedly to be identified with 
islands among the eastern Carolines and the Marshall Archipelago.” Without finding any 
land further towards the north, Saavedra had to turn back on his first voyage in 14” N. 
lat.; during his second voyage the ship seems, after his death, to have reached 31” N., 
where the constant north-east wind this time also compelled a return to the Moluccas.” 

From this summary it unmistakably appears that Saavedra himself cannot make 
any claims to be regarded as the discoverer of the Hawaiian Islands. We have now to 
see whether there is any probability in the view that this discovery was made by one 
of his followers. 

The two vessels which parted from him on the night before 15 December 1527 were 
under the command of LUIS DE CARDENAS and PEDRO DE FUENTES. An addition of the 
distance-figures in the log-book shows that, on the day mentioned, they thought they 
had sailed 1226 leagues from the west coast of America; and the statement about 1150 
leagues in one of the other original accounts of the voyage does not greatly differ from 
this. If to the distance reckoned by Saavedra we add the 373 leagues he further covered 
before he reached Guam, we come to an estimate of about 1600 leagues for the distance 
between New Spain and the Mariannes. The separation should thus have taken place 
when they had covered about three-quarters of the real distance — the time taken for 


1 VICENTE DE NAPoLES, in one of his accounts, gives a detailed description of the events: it appears 
from this that the steersman on Saavedra's vessel in a heavy squall caused the vessel to broach to (in Spanish 
tomar de lura, "to catch an owl”), so that the sails were taken aback and the ship threatened to capsize. 
At last they managed to shorten sail, but during these manoeuvres the other vessels were carried forward by 
the strong wind at such a speed that they soon passed out of sight and the light signals made from the flagship 
remained unanswered. The editor of this account, in consequence of a clerical error in his original (luga instead 
of lura), has not correctly understood the meaning (Col. de doc. inéd., V, p. 72). 

? See MEINICKE, op. cit, II, p. 435. 

3 The previously cited log-book breaks off on 1 October 1528. On the continuation of the voyage and 
Saavedra”s second attempt to return, see HERRERA, Dec. IV, pp. 61 and 108; GALvAo, pp. 176—179. 
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the voyage, 45 days out of 60, gives the same result — and we can therefore with a fairly 
large degree of probability place the point of separation about 173” E. long., i. e. 27 
Equatorial degrees west of the meridian which passes between the westernmost of the 
Hawaiian Islands. The two vessels would thus have had to sail, against wind and current, 
about 1600 nautical minutes before they reached the region where, according to For- 
nander,' they could have felt the influence of one of the southerly storms which, under 
the name of Kona (quite a local phenomenon), during the winter months occasionally 
occur on the Hawaiian Islands; and we can safely assert that such sailing was quite im- 
possible for the seamen of that period. But even if Cardenas, or Fuentes, or both, reached 
Hawaii, yet none of their people, so far as we know, got away from there to tell their 
countrymen the story of their discovery. From them, therefore, cannot be derived the 
map which two centuries later was interpreted as evidence for such a discovery. 


A fairly long time elapsed before anybody followed in Saavedra's track: there was 
no occasion to repeat his voyage after Spain had ceded her claims on the Moluccas to 
Portugal by a voluntary agreement, 1529. But during the period next ensuing fall a 
succession of expeditions, sent out from Mexico with the object of examining the western 
coast of America to the north, which expeditions we cannot entirely pass over, because 
amongst them, too, attempts have been made to find points of connection with the history 
of the discovery of Hawaii. And if we consider the climatic conditions, we must admit 
that we have before us here phenomena that do not exclude the possibility of such a 
discovery. . 

West of California, in fact, the prevailing winds are north-westerly, not, it is true, 
with the evenness and strength of the trade-wind, but still sufficiently so to give those 
sailing on a northerly course considerable difficulties. The current, too, a side current 
from the North Pacific Gulf-stream Kuro-Sivo, weakened to a drift”, here sets towards 
the south (see Fig. 5). It is therefore imaginable that, in struggling against these obstacles, 
a sailing ship steered so far towards the west that it was caught by the north-east trade- 
wind and was driven by this, against its will, to the neighbourhood of Hawaii. We must 
therefore see what the historical narratives have to tell us about this. 

The Spaniards” first attempt to penetrate by sea to the north-west along the coast 
of Mexico dates from 1532. By the orders of Cortes, DIEGo HURTADO DE MENDOZA sailed 
with two ships from Acapulco in the May of that year, but he encountered nothing but mis- 
fortunes. After he had been driven about by storms in the mouth of the Gulf of Cali- 
fornia he landed on the Mexican coast; the crews were discontented, and it was only 
with one ship and a part of his people that Hurtado succeeded in sailing away to continue 
his voyage of discovery towards the north. The other vessel turned back, but went on shore 


1 Fornander has made the mistake of taking as the basis for his calculation of the place of separation 
only the distance from America, a distance which he, without access to the original accounts, places at only 
1000 leagues. Thereby he comes to the result that "Saavedra's fleet must have been somewhere within 200 
miles, probably to the westward and southward, of the Hawaiian group when the storm overtook it”. As the 
reckoning by sailing oith the current, during a time when all means of observing longitude on the sea were 
lacking, and when even the log was not yet invented, must give a result considerably under the reality, the 
position must obviously be determined by a proportional division of the distance-figures between two known 
points, as has been done above. 
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at Valle de Banderas; and the few of the crew who succeeded in escaping the attacks of 
the murderous Indians, brought back intelligence that Hurtado had disappeared and that 
no one had heard anything of his fate. This has been understood by a number of modern 
writers as if he had never been heard of any more; but the original sources show that this 
was not the case. He did not proceed far on his voyage, however, before he was com- 
pelled to abandon his vessel on the coast, and he was slain, together with most of his 
followers, by the natives during an attempt to penetrate into the country. Thisis supposed 
to have taken place not far from the present Mexican town of Sinaloa.: From this it 
appears fully evidenced that the previously cited supposition (cf. page 18) that Hurtado 
was driven out to sea and finally landed on Hawaii, is quite destitute of foundation. 

The other expeditions which went out in the same direction during the sixteenth 
century need be only briefly enumerated. 

The first European who landed on the Californian Peninsula would seem to have 
been the pilot FORTUN XIMENES (1534), who mutinied against his commander, DIEGO 
BECERRA, and, with the help of the crew, murdered him somewhere off the west coast 
of Mexico. Becerra's lieutenant, HERNANDO DE GRIJALVA, did not get very far. While 
cruising to and fro in about 20” N. lat., he discovered an island to which he gave the name 
of Santo Tomas after the saint of the day (21 December 1533): this is the island in the 
Revilla-Gigedo group which is called in modern maps Socorro. After sighting another 
island surrounded by some cliffs which, also after the saints of the day (28 December), 
received the name of Los Innocentes (now San Benedicto), Grijalva turned back to Mexico.” 

A new expedition (13535) to explore California was led by FERDINAND CORTES in 
person; but he did not succeed in penetrating beyond the place, near the southern point 
of the peninsula, where Ximenes had lost his life in a battle with the natives. On the 
command of Cortes the work of exploration was continued by FRANCISCO DE ULLOA, 
who after sailing a considerable distance up the Gulf of California, possibly to its very 
end, turned back round Cape San Lucas and, in April 1540, reached Cape del Engano, 
now Point Baja, near 30” N. lat., on the west coast of the Peninsula. In the course of 
this voyage there was discovered Isla de Cedros or Cerros, which deserves to be mentioned 
for this reason, that the island, though situated quite close to the coast, is found in later 
maps far out in the open sea. About Ulloa nothing further is known with certainty: 
the last news of him was brought home by the ship he sent from the place above men- 
tioned. That he himself, after unknown vicissitudes, returned home is indicated by the 
report of his death in Xalisco, which we owe to BERNAL DIAZ DEL CASTILLO. Another 
indication that the continuation of his voyage did not remain altogether unknown I 
see in the name of an island Ulloa (also distorted to Ullao or Ulva) in a number of later 
maps, which may be assumed to indicate a discovery made by him, and of which he him- 
self brought home intelligence.? I shall later return to the question as to what must be 
meant by this island: it cannot be Hawaii. 


! On Hurtado's expedition see H. H. BaAncrort, History of the Pacific States of North America, Vol. 
X, San Francisco 1883, pp. 40—45, where a full account of the original sources is given. 

? On the voyages of Grijalva see Colecciön de docum. inéditos, XIV, 1870, pp. 128—142. 

3 This island does not occur in Domingo CaAstILLo's map of 1541, which marks Ulloa's voyage up to the 
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Finally, we have to note the expedition which obtained the richest results, it is 
true, but which is for our present subject of least interest: JUAN RODRIGUEZ CABRILLO, 
in 1542—3, followed the American coast as far as Point Arena, in 39” N.; and after he 
had died in the course of the voyage, his pilot BARTOLOMÉ FERRELO possibly got 3 '/, degrees 
of latitude further north. Neither of them saw any other island except those lying quite 
close to the coast. 


Having, in our account of the history of the exploration of the Pacific Ocean, so far 
sought in vain for any trace of knowledge of the Hawaiian Islands, we now come to the 
person who is nowadays generally pointed out as their first discoverer, JUAN GAETANO 
or GAYTAN. 

This man belonged to the crews on the squadron of six ships which, under the com- 
mand of RuY LOPEZ DE VILLALOBOS, sailed away in 1542 from Mexico to take possession 
of the islands in the west (Islas de Poniente) which.in the course of this expedition are 
first spoken of under the name which they have since retained, the Philippines. Juan 
Gaytan, however, had no very high command in the fleet: he was not the captain of any 
of the ships; nor is he mentioned amongst the pilots who, before the start, bound them- 
selves by oath to perform their duties;' nor is he mentioned in any other account of the 
voyage except his own, but we find his name, JUAN GAYTAN, in the list of 144 Spaniards 
who were still alive in 1546, when Villalobos” people, after the total loss of the expedition, 
were sent home by the Portuguese from the Moluccas.? If, therefore, the Hawaiian 
Islands were really discovered in 1542, there is at least no justification whatever for 
tacking the discovery to the name of a person who, amongst the 370 participators in the 
voyage, held no higher position than perhaps the subordinate one of a "maestre” or 
"contramaestre”.? 

When La Pérouse put forward the hypothesis of the Spanish discoverer of 
Hawaii, he had not access to any other account of Villalobos” expedition than that which 
was published under the name of Juan Gaetano in Italian in RAMUsIO”s well-known 
collection of voyages.: La Pérouse summarized and commented on this account in the 
following fashion: — 


point of separation from the vessel that was sent home. Facsimiles of this map are given in NORDENSKIÖLD, 
Periplus, Fig. 89, and in JustIN WinNsor, History of America, Vol. II, Lond. 1886, p. 444. 

1 Col. de docum. inéd., Ser. 2, T. II, p. 54. 

? Col. de docum. inéd., V, p. 208. 

> The holders of these positions also took the oath mentioned above, although, unlike the pilots, they 
are not mentioned by name. 

t Delle Navigatiomi et viaggi raccolte de M. Gio. Battista Ramusto, Vol. I, Venezia 1550, fol. 375 v”. 
— This work is cited in note 39 to La Pérouse's instructions, but it is clearly not directly from Ramusio that 
La Pérouse derives his knowledge of Gaetano, but from the abridged summary of bis voyage that can be seen 
in Histoire générale des voyages, par abbé Prtvost, T. XVII, Amst. 1761, p. 458. This surmise is confirmed 
by the fact that this last-named work is included in the list of the books that La Pérouse took with him 
(Voyage avtour du Monde, I, p. 250). Although in this list there also occurs the work of President DE 
Brosses, La Pérouse seems to have overlooked the somewhat more detailed account of Gaetano's voyage that is 
found there (see Histoire des navigations aux Terres Australes, T. I, Paris 1756, p. 169). The longitude- 
figures that de Brosses includes in the account are not to be found in the original, but are of his own con- 
coction. 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 57. N:O 4. 29 


Il parait certain que ces iles [les iles Sandwich] ont été découvertes pour la premiére fois par 
Gaötan, en 1542. Ce navigateur partit du port de la Nativité sur la cöte occidentale du Mexique, par 
20? de lat. Nord: il fit route å I' Ouest; et aprés avoir parcouru neuf cents lieues sur cette aire de vent 
(sans conséquemment changer de latitude), il eut connaissance d'un groupe d'iles habitées par des 
sauvages presque nus. Ces iles étaient bordées de corail; il y avait des cocos et plusieurs autres fruits, 
mais ni or ni argent: il les nomma les tles des Rois, vraisemblablement du jour ou il fit cette découverte, 
et il nomma ile des Jardins, celle qu'il trouva vingt lieues plus å P' Ouest. TI eåt été impossible aux 
géographes, d'aprés cette relation, de ne pas placer les découvertes de Gaötan précisément au meéme 
point oi le capitaine Cook a retrouvé depuis les iles Sandwich: mais le rédacteur espagnol ajoute que 
ces iles sont situées entre le 9” et le 11” degré de latitude, au lieu de dire entre le 19” et le 21”, comme 
tous les marins doivent le conclure, d”aprés la route de Gaötan. 

Cette dixaine oubliée est-elle une erreur de chiffre ou un trait de politique de la cour d”Espagne, 
qui avait un trés-grand intérét, il y a un siecle, å cacher la position de toutes les iles de cet Océan? 

Je suis porté å croire que c'est une erreur de chiffre, parce qu'il eut été mal-adroit dimprimer 
que Gaötan, parti des 20” de latitude, fit route directement å I'Ouest: si on avait voulu tromper sur 
la latitude, il n”eåt pas été plus difficile de Iui faire parcourir une autre aire de vent. 

Quoi qu'il en soit, å la dixaine prés qu'il faut ajouter å la latitude de Gaötan, tout se rapporte: 
méme distance de la cöte du Mexique, meéme peuple, mémes productions en fruits, cöte également 
bordée en corail, meéme étendue enfin du Nord au Sud; le gisement des iles Sandwich étant å peu prés 
entre le 19” etle 21” degré, comme celles de Gaötan entre le 9” et le 11”. Cette nouvelle preuve, jointe 
å celles déja citées, me parait porter cette discussion de géographie au dernier degré d'évidence: j' au- 
rais pu ajouter encore quw'il n'existe aucun groupe d'iles entre le 9” et le 11” degré; c'est la route or- 
dinaire des galions d”Acapulco å Manille.! 


If, when La Pérouse wrote these words, he had known Gaytan'”s account in its 
entirety, he would probably have suppressed or modified the reflections here cited. Before 
we proceed to examine these reflections, we will give a complete translation of that part 
of Gaytan”s account which deals with the ocean voyage: — 


We left Porto Santo, where we had arrived after we had left the harbour of Nativitå (situated 
in 20” N. lat. in New Spain on the Pacific) on All Saints” Day, 1542, and we sailed on this sea for 
about 30 days, mostly W. and WSW. At the end of this time, when, according to my estimate, we had 
sailed about 900 leagues, we discovered a number of islands, — after the others which we had pre- 
viously seen — to which we gave the name of Isole delli Re, which are inhabited by miserable and 
naked men, who have no other clothing except a piece of stuff, that is a kind of trousers with which they 
cover their private parts. On these islands we found off the coast coral and on land fowls of the same 
kind as in Castile, and fruits of the cocoa-palm and the bread-fruit tree. But we saw neither gold nor 
silver, nor anything else of value. Before we reached these islands we had discovered in the sea some 
uninhabited islands, namely San Thomaso, which lies 180 leagues from New Spain, and Rocha Partida, 
which lies more than 200 leagues further to the west than the former. After we had sailed further from 
this island more than 200 leagues, we took soundings and found a depth of seven fathoms, and in 13? 
or 14? we saw no land, although we suspected that we were near the island of San Bartolomeo, of 
which but little is known. And from there we came to the islands already mentioned, Isole delli Re, 
which lie on 9, 10 and 11 degrees North latitude. From here we sailed 18 to 20 leagues and found 
islands, to which we gave the name of delli Coralli; they are situated on 9 or 10 degrees, more or less, 
also North latitude; and here we took in water and wood and found people of the same kind as on 
Isole delli Re. After we had left this place, we sailed WSW. about 50 leagues and found other islands, 


! Voyage de La Pérouse, T. II, p. 119 note. La Pérouse is wrong in this last assertion: the course 
of the galleons, as has been previously remarked, was between 13? and 14? N. lat. 
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to which, as they seemed green and beautiful, we gave the name of li Giardini; they lie about the same 
latitude as the said Ii Coralli, and we saw palms and other trees, but we did not cast anchor. Sailing 
hence in the same direction, namely to the west, about 280 leagues, we found a little island which re- 
ceived the name of Matelotes and which is situated in the same latitude as those previously named, 
that is 9 to 10 degrees. When we sought shelter under this island, but without going ashore, we saw 
that it was covered with palms and inhabited by people, who gave us some fish and cocoa-nuts. While 
we were sailing from here in the same direction 30 leagues, we found another island, which received the 
name of Isola de los Arezifes. "This island is about 25 leagues in circumference. We saw there many 
human dwellings and many palm groves; and from there we sailed WSW. without landing. After we 
had sailed about 140 leagues, we discovered the island which is called Migindanao. .. 


It must be admitted that this account is distinguished neither by precision nor by 
clearness: much of the information, such as the distance between Santo Tomas and 
Roca Partida and the number of the days on the voyage, are so plainly incorrect that 
they must have arisen through errors of writing or printing. If, however, we compare 
this document with La Pérouse's version, several noticeable variations occur. In the 
first place, the course was not so unchangeably west as he supposed. Before they had 
reached Isole delli Re, they supposed they were in the neighbourhood of San Bartolomé 
in 13”—14”; and if, as La Pérouse supposes, the latitude of the first islands was put 10 
degrees too much to the south, then either the same mistake must be ascribed to the lati- 
tude-statements for all the other islands to the west thereof — and where then can there 
be found a place for them to the west and in the neighbourhood of Hawaii? — or the dis- 
tance-figures must be extremely faulty. As for La Pérouse's other arguments it can only 
be a coincidence that the distance (900 leagues) from Mexico to Los Reyes agrees with 
the real distance to Hawaii — if we add together all Gaytan's distances we get as the 
distance between Mexico and Mindanao 1420 leagues, which falls short of the real distance 
by more than 800 leagues,' but which shows that Gaytan placed Los Reyes nearer the 
Asiatic side than the American, while the relation is the reverse in the case of Hawaii; 
— and what Gaytan says of the natural features of the islands, their products and in- 
habitants suits the Carolines as well as, if not better than, the Hawaiian Islands; that 
he has not a word about the high mountains and the volcanoes which are so character- 
istic of the latter islands speaks strongly against their alleged identity with Los Reyes. 

For the consideration of these conditions we have a far greater amount of material 
at our disposition than was the case in La Pérouse”s time. Besides Juan Gaytan”s account, 
we have at least four narratives of Villalobos” expedition, two of which consist of official 
reports made by participators in the expedition to the Viceroy of Mexico, Don ANTONIO 
DE MENDOzZA: One, by the friar JERONIMO DE SANTISTEBAN, is dated Cochin in India, 
22 January 1547; the second, which is more detailed, has as its author one of the offi- 
cers of Villalobos, GARCIA DE ESCALANTE ALVARADO, dated Lisbon 1 August 1548.? 


! Similar erroneous calculations occur in many of Gaytan's contemporaries: another of Villalobos” follow- 
ers reckons 15300 leagues from Navidad to Mindanao (Col. de doc. inéd., V, p. 120); for the same distance 1600 
to 1700 leagues are given in an anonymous description of India from the sixteenth century (ibid. XV, p. 530); and, 
according to Antonio Galvao (op. cit. p. 175), Saavedra reckoned 1500 leagues from New Spain to the Moluccas. 

? Col. de docum. inéd., XIV, 1870, pp. 151—165. 

3 Ibid., V, 1866, pp. 117—205. 
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Another participator in the expedition, Father Cosmo DE TORRES, gave some short, but 
by no means unimportant, notes on it in a letter to Ignatius de Loyola from Goa, 25 
January 1549. Finally, too, the account for which we are indebted to ANTONIO GALVAO 
must be included amongst the original sources, as its author, as sometime Governor of 
the Moluccas (1536—40), evidently derived his information from the Portuguese authori- 
ties there. Though his work came out in Portuguese as early as 1563, and in an English 
translation in 1601, it was not until quite close to our own time that it has become gener- 
ally accessible through the edition produced by the Hakluyt Society, in 1862. 

With the help of all these sources I shall attempt to give a reconstructed picture of 
Villalobos” voyage, in order thereby to show whether there is any ground for the discovery 
ascribed to Juan Gaytan. 

All our sources agree in stating that the expedition sailed on 1 November 1542 
from a harbour in the neighbourhood of La Navidad (19? 10' N. lat.), which Gaytan calls 
Porto Santo, but two of the other descriptions call Puerto de Juan Gallego. Afterhaving 
sailed westwards 180 leagues in 8 days they saw "a little uninhabited island” (according 
to Santisteban), which they supposed to be the same as that discovered by Hernando 
de Grijalva in 1533, and to which Grijalva had given the name of Santo Tomas. But 
probably this supposition was incorrect: the land they saw was quite certainly the little 
island, likewise discovered by Grijalva, Los Innocentes, now San Benedicto. After sailing 
3 days and 12 leagues they discovered another island, to which was given the name of 
La Anublada because it was covered with cloud: here they took some wood and water, 
although at great risk of going aground when the anchor cables threatened to be cut by 
the submarine rocks. This was presumably the true Santo Tomas or Socorro,” the larg- 
est in the Revilla-Gigedo Archipelago and the only one where it would seem to be pos- 
sible to land without great difficulty; the summit, 2000 feet high, causes the formation 
of clouds which gained the island the name of "the cloud-capped”.? 

Two or three days later, when they had sailed a further distance of 80 leagues, an- 
other island hove in sight: it was called Boca Partida, but as it lay to windward they could 
not approach it: to judge from the distance it must have been the present Clarion or 
Santa Rosa, not the island which on modern maps is called Roca Partida. 

They were now (13 or 14 November) within the trade-wind belt and probably they 
were led by the prevailing direction of the wind to lower the latitude pretty soon. For 
55 days they sailed without sighting land, although they often fancied that they could 
see signs that land was near. On the night before 3 December the pilot on the flagship 
was warned by the lookout: he immediately commanded them to luff and cast the lead; 
"by the grace of God”, it is added, it happened that the ship, which usually sailed badly 


! The original text of this letter, in Portuguese, was published by H. Haas, Geschichte des Ohristen- 
lums in Japan, II, Tokyo 1904, pp. 3535—360. Cosmo de Torres afterwards did much important work as a 
missionary in Japan, where he died in 1570. 

? Grijalva himself describes Santo Tomas in a way which closely agrees with modern descriptions. Cf. 
JAMES CoLNETT, AÅ Voyage to the South Atlantic and round Cape Horn into the Pacific Ocean, Lond. 1798, 
pp. 109 et sequ.; A. J. GRAYSON, Exploring Expedition to the Island of Socorro (Proceed. of the Boston Soc. 
OMNat: Hist., Vol. XIV, 1872, pp. 287-297). 

3 "The summit is continually covered with clouds”. <Cornett, op. cit., p. 119. 
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when close-hauled, this time luffed quite smartly. The twice-repeated soundings gave 
on the first occasion 4 fathoms, on the second 7. The other ships were warned of the 
threatening danger by signals. Probably it was this successful manoevre that caused 
the name of the pilot, GASPAR RIco, to establish itself on the map of the world, where it 
still struggles with the name of San Bartolomé as a name for the island of Taongi.! It was 
only a bank, however, on other maps rightly marked as such by the name of Baxo de 
Villalobos. Tf the supposition that they were in the neighbourhood of San Bartolomé is 
correct, then Gaspar Rico's or Villalobos” bank is to be sought in some coral reef between 
that island and the other islands in the Marshall group, possibly the shoal in 12” 53'N. 
and 162” 30' E., on which an American whaler in 1866 sounded from 12 to 20 fathoms.? 

On Christmas Day, 1542, land was at length seen. It was an archipelago af small, 
low, wooded islands. With great difficulty they succeeded in landing on one of them, 
for there was no anchorage to be found near the coral-bound shores. As many of the in- 
habitants as could fled in their canoes to another island, leaving only a few women and 
children hidden in the thickets. These received some small gifts and were treated well 
by the Spaniards, who took in water and wood but found no other useful products, 
except fowls, cocoa-nuts, and some other fruits. 

Gaytan says that they gave the islands the name of Los Reyes, which has a certain 
measure of probability as they lingered in their neighbourhood, probably making attempts 
tolandin different places, until 6 January, the day of the Three Holy Kings: it was at that 
time the established custom to name new discoveries after the saint of the day. But San- 
tisteban says that they "thought that theislands were Los Reyes”, and Galvao expressly says 
that they were the same islands as had been discovered by Saavedra and received that 
name from him. Evidently Villalobos” people regarded the name Los Reyes as standing 
for the whole group, and they gave special names to special islands: for instance, they 
called that on which they had first landed Santisteban after S. Stephens day, 26 De- 
cember; some other islands were named Corales. 

Whether one accepts Galvåao's supposition and, in accordance therewith, places 
Villalobos” Los Reyes amongst the Western Carolines, or follows later investigators and, 
perhaps on better grounds, identifies them with some group among the Central Carolines,? 
in neither case is Gaytan's latitude, 9” to 11”, burdened with the mistake that La Pérouse 
thought himself able to establish, but is approximately correct. In order to disprove 
the hypothesis that Los Reyes is Hawaii it need only be remarked that three of the 
accounts cited agree in stating that the islands were low. 

Before Villalobos arrived at Mindanao, 2 February 1543, there was further dis- 
covered a number of islands and groups of islands, which received the names of Los Jar- 
dines, Matalotes and Arrecifes, all situated south of 10” N.; but with these we need not 
concern ourselves, as they fall outside the subject of this essay. That during this part of 
the voyage they did not even reach so far north that the southernmost Ladrones came 


1 See for instance Justus Perthes Taschen-Atlas, 49. Aufl., 1912. 
? A List of the Reported Dangers to Navigation in the Pacific Ocean, Wash. 1866, p. 48. 
3 The Hall Islands according to MEIinICKE, op. cit., II, p. 356. 
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in sight is shown by the absolute silence observed in all the narratives of the voyage as 
regards that archipelago, which was previously well known to the Spaniards. 


The detailed consideration that I have devoted to this enquiry must be regarded as 
justified, inasmuch as it was necessary to show that Juan Gaytan could not have dis- 
covered the Hawaiian Islands in 1542: but how about the same man's alleged discovery 
of 1555? 

About Gaytan we know that he was on board the ship "San Juan”, which, under 
the command of BERNARDO DE LA TORRE, was to start for Mexico and ask for succour 
to Villalobos after the latter had fallen into extreme distress in the Moluccas. De la Torre 
had with him as pilot GASPAR RICO and as second pilot ALONSO FERNANDEZ TARIFENO: 
thus Gaytan had not the position of a pilot in this voyage either. They sailed from Min- 
danao 26 August 1543; they saw various islands in about 25” N. lat., one of which was a 
volcano which poured forth fire from several places. Of some of these islands it is said 
that they lay due north of the Ladrones; without doubt we have to find them in the 
present Volcano archipelago, possibly amongst the Bonin Islands. From :-here they steered 
eastwards between 23” and 30” N. lat. (the figures vary) and now discovered, possibly, 
another little uninhabited island (Marcus Island?); but on 18 October, when they believed 
themselves to have sailed 750 leagues from the point of departure, they were compelled 
by storms and scarcity of water to turn back to the Philippines.! 

All that we know further about Gaytan is, that he was one of the men of Villalobos who 
was sent home to Europe by the Portuguese: of this voyage he himself says that he served 
as a pilot from the very departure from the Moluccas; that he acquired knowledge of all 
Portuguese sailing directions and charts, which they deliberately falsefied, but thathe 
made his own observations and prepared a more reliable chart; and that, when the Portu- 
guese found that he knew the secrets of their navigation, they made him attractive offers, 
which he would not accept because he preferred to serve his imperial master. 

Juan Gaytän now disappears from history: no document so far known says that 
he took part in any expedition to the Pacific in 1555, or, that any such expedition ever 
took place. 


It may perhaps be objected that, even if none of the known accounts speak of any 
discovery that can refer to Hawaii, and even if the Juan Gaytan hypothesis must be 
recognized as untenable, yet the old documents are not so completely preserved but that 
one or other voyage, one or other discovery could have taken place, without leaving 
any trace in the written records. Though such an objection cannot be entirely refuted, 
yet I believe that in this case we have complete evidence that the opposite holds good. 

In the year 1559 preparations were begun in Mexico for a new expedition to the Philip- 
pines, viz. that which was to be placed under the command of MIGUEL LOPEZ DE LEGAZPI, 


! Bernardo de la Torre's expedition is briefly mentioned, and in ways not fully agreeing amongst them- 
selves, in the above cited narratives of Gaytan, Galvao, Escalante, and Santisteban. Only Galvao mentions the 
islands found by name — Malabrigo, Duas Yrmaas, Volcanes, and Forfana, names which in a short time 
found a place on the maps and have not altogether disappeared yet. 
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and was to lead, in 1564, to the taking possession of these islands on behalf of the 
Spanish Crown. 

At the very beginning: of these preparations there was talk of the importance of 
obtaining the assistance of ANDRES DE URDANETA for the conduct of the voyage. This 
man had taken part in the expedition of Loaysa to the Moluccas, where he had stayed 
about eight years, until he returned to Spain in 1536; about the year 1540 he had once 
more gone to Mexico, where twelve years later he became a monk in an Augustine 
monastery. In the course of his varying fortunes he had gained a very extensive knowledge 
both of the lands and the seas over which it was now intended to extend the dominion of 
Spain, and also concerning everything that had to do with navigation and shipping; the 
King of Spain characterizes him as a skilled cosmographer (buen cosmografo); and the Vice- 
roy of Mexico, Don LUIS DE VELASCO, says that no one possessed such great experience 
and such deep knowledge of navigation as he had. | 

After Urdaneta had been prevailed upon to leave his monastery to place this 
experience at the disposal of the future expedition he, in 1560 and 1561, addressed several 
letters to the King of Spain, in which he sketched a general plan for this expedition and 
more particularly gave his opinion regarding the route which it ought to follow. It is 
absolutely impossible, of course, that in these papers Urdaneta should have deliberately 
concealed any part of his knowledge concerning previous voyages and discoveries — on 
such an occasion as this the love of secrecy of which the Spaniards have so often been 
accused would have been as unnecessary as improper; and with about the same degree 
of certainty we can characterize it as improbable that any earlier voyage or discovery 
should have escaped Urdaneta's notice. We find now! that as his predecessors he counts 
the men known by us — Loaysa 1525, Saavedra 1527, and Villalobos 1542; and when 
he adds to these an expedition which on the way from Peru to New Spain went astray 
and finally was wrecked in some archipelago, we know that by this he meant the expedi- 
tion of HERNANDO DE GRIJALVA, 1537, which for the purposes of this investigation we 
have been able to put aside, because it kept exclusively south of the Equator.? But 
Urdaneta maintains a complete silence concerning any voyage in which Hawaii could 
have been discovered. 

Still more eloquent are the evidences that can be drawn from the special instruc- 
tions as to the course to be followed. From Acapulco, according to Urdaneta's scheme, 
they were to steer W. and SW., till they had covered about 690 leagues and were about 
14” 30' N. lat. Here they were to search for San Bartolomé, which island, if it were inhabited 
and had any supply of water, ought to be made a refreshing place for future voyages. 
After this they were to steer WSW. until they reached 13”, at which latitude they were to 
turn due west in order not to miss the southernmost island in the Ladrones, to which 
the distance from San Bartolomé was 330 leagues. Urdaneta adds that it was of great 
importance to survey this island, or any other island that might possibly lie in its 
neighbourhood, in order to be able to check the reckoning which had hitherto been 


1 "Contestaciön de Urdaneta al Rey”, 28 May 1560. Colecciön de doc. inéd., 22 Ser., II, 1886, p. 111. 
? Concerning this expedition see ARTHUR WICHMANN, Entdeckungs-Geschichte von Neu-Guinea, Vol. I, 
Leiden 1909, pp. 20—22. 
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made and also to establish definitely the remaining distance to the Moluccas and the 
Philippines, "fbecause”, he says, "it is very easy to make a mistake with regard to San 
Bartolomé and confuse it with some other island which may possibly exist in the same 
latitude further to the east”.! 

We learn from this that Urdaneta fully realized the need of intermediate ports 
during the long ocean voyage; and in such a connection would he have omitted to indi- 
cate the Hawaiian Islands if he had possessed the slightest suspicion of their existence? 

Urdaneta does not content himself, however, with giving directions for the route 
which we have here summarized: he presumes that certain circumstances may compel 
them to choose other tracks. One amongst the routes, which should be set towards New 
Guinea, can here be ignored as falling south of the Equator. Supposing that this also should 
show itself impracticable, he proposes, as the last resort, that the course should be set 
towards the north-west along the coast of New Spain, about as far as Cabrillo reached 
(p. 28). After they had investigated whether land extended further in this direction 
they should steer south-west as far as 37” or 35” and then due west in order to see "what 
is to be found between that land and China up to the neighbourhood of the Japanese 
Islands”. If no discoveries could be made here, they were to steer towards the Philippines, 
either direct or putting in at the Ladrones. Thus we do not find in the instructions for 
this more northerly course the slightest hint of Hawaii. 

However, the expedition did not follow any of the routes that Urdaneta mapped 
out. Legazpi sailed from Navidad on 21 November 1564, with a fleet of four vessels.? 
After a voyage of four days towards the south-west, the General opened the sealed orders 
issued by the Audiencia of Mexico. These orders said that, instead of steering towards 
New Guinea, as Urdaneta had considered to be most suitable for this season of the year, 
they were to follow exactly the same route as Villalobos, that is to say they were to steer 
straight towards the Philippines, calling at the islands of Los Reyes, Corales, Arrecifes, 
and Matalotes. In accordance with these orders the course was changed to W bys., 
which course was followed until, on 18 December, they reached 9” N., in which latitude the 
islands mentioned were supposed to be situated. From this part of the voyage we have 
the following note, which deserves to be reproduced because we can determine from it 
what amount of confidence should be placed in the observations of the navigators of 
that time. 


The pilots—it runs— were never agreed either as regards the altitude of the sun, which differed 
as much as a quarter of a degree or more, or with regard to the distance sailed, which some estimated 
at 200 leagues more than the others for the distance from Navidad. Whether this was due to the strong 
currents or to some other cause, each of the pilots sought to maintain his opinion and to convince the 
others that he was the person who had made a mistake. But despite this, when the General asked them 
every day what distance they had sailed, how many leagues they had covered from Navidad, and 


1 ""Derrotero muy especial de la navegacion que habia de emprender desde el puerto de Acapulco å las 
islas de Poniente la armada que S. M. mandö aprestar para su descubrimiento”, 1561. Col. de doc. inéd., 
22 Ser., II, p. 130. — A summary of this document has been published by E. H. BLair and J. A. ROBERTSON 
(The Pluilippine Islands 1493—1803, Vol. II, Cleveland 1903, pp. 85—987). As regards the sailing directions 
this summary is not quite adequate. 

> See "Relaciön” in Colecciön de docum. inéd., 2? Ser., II, pp. 217 et sequ. 
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what altitude they had observed, then they amended their reckonings somewhat: those who had 
made these reckonings rather large, cut them down, and those who proved to have counted too low, 
increased the distances, and in consequence of this, if the General had not been in the habit of co- 
adjusting the estimates of the pilots, the error in these would have been far greater than it was at the 
beginning of the voyage. At any rate it seems as if they had all exaggerated the distance sailed. The 
man who restricted himself most was Father Andres de Urdaneta, and therefore his forecasts proved 
the most correct when he said that land was near, whether he cut down most or, when he saw that all 
the pilots were before him in the reckoning, this caused him to increase slightly the distances so that 
the difference from the opinion of the others should not be too great. 


The result of all this uncertainty was, that after some days, the pilots agreed that 
they had already sailed past Los Reyes! and Corales. They therefore steered up towards 
10” in order at least not to miss the islands Arrecifes and Matalotes. On 9 January 1565, 
however, they came across an island, which they called Barbudos, probably the same as 
Villalobos” Los Reyes, and shortly afterwards some other islands which received the names 
of Islas de los Plazeles,> de Pajaros and de las Hermanas, all undoubtedly belonging to 
the Caroline Islands.? 

The discussion as to where they were was resumed when, on 14 January, they again 
came in sight of land. Urdaneta considered that it was the islands that Villalobos had 
discovered and called Los Jardines; but the pilots laughed at this and maintained that 
they had got far past them: some said that they were in the neighbourhood of the 
Philippines, others that the islands in sight were the Matalotes. Some days later, as the 
question could not be solved, Legazpi summoned to a meeting on his ship all the captains 
and pilots of the fleet as well as the religious; and all agreed that they ought to steer up 
to 13” in order to avoid the regions where Villalobos had encountered so many misfor- 
tunes. In this opinion Urdaneta agreed the more heartily because, if his surmises were 
correct, they could not in this latitude miss the Ladrones, from which they could steer a 
sure course to the Philippines. Although this supposition also aroused the ridicule of 
the pilots, events proved that he was right when, on 22 January 1565, they arrived at 
the island of Guam. Legazpi's further fortunes lie outside the scope of this treatise. 


Legazpi's voyage, as regards that part of it which has here been summarized, has for 
our present subject no other interest than as a further evidence that Hawaii was unknown 
to the Spaniards at that time; but it could not be ignored for the simple reason that it can 
be characterized as epoch-making in the history of the navigation of the Pacific Ocean. 

All the voyages that had so far been undertaken had proceeded from east to west: 
every attempt that had been made to cross the ocean in the other direction had failed. 
As it was now proposed to found a colony in the Philippines, it was clearly an essential 


1 tPase esta manana (28 Dec.) å las seis oras la isla de los Reies sin verla y pase en baxo della un 
tercio de grado por que esta ella en nueve grados.” An unpublished "Derrotero de Pierres Plun, piloto frances”. 
(Arch. de Indias. Est. 1. Caj. 1. Leg. sz, Ramo 16.) 

> "Islas de San Pedro y San Pablo”, according to PIERRE PLuN. 

3 Little sketches of these islands are inserted in an unpublished "Relaciön y derrotero de Estevan 
Rodriguez, piloto mayor... del viaje y jornada de las yslas Phelipinas” (Archivo de Indias. Est. 1. Caj. 1. Leg. 
;,. Ramo 16). For information as regards this narrative, and also about several other original documents in 
Seville and Madrid, I am indebted to Dr. Bruno Rorr, who visited Portugal and Spain in 1912 for the pur- 
pose of studying the magnetic observations of former days. 
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condition for this that safe communications could be maintained with the nearest mother- 
land, Mexico. And accordingly we see, even during the period of preparation for Legazpi's 
expedition, that it was put forward as one of the chief tasks of this expedition to find a 
return-route to Mexico. 

It was Urdaneta who was to solve this problem. With the increased experience 
that he had gained as Legazpi's follower he thought that it would be vain to steer east- 
wards in southerly latitudes against wind and current. He then hit upon an idea whose 
correctness both he himself and many after him were to confirm, that further towards 
the north more favourable conditions for sailing in this direction would prevail. 

The revelation of a route which, in about 40” N. lat., led across the ocean from west 
to east compels us to investigate whether some of those who followed this route were led, 
willingly or of necessity, to the same discovery as Cook made, though from an opposite 
direction. We must then first pass in review the hydrographical and climatic presuppo- 
sitions for such a discovery. 

Anyone who sails from the Philippines with the south-west monsoon in June or 
July comes, when he reaches about 30” N. lat. — i. e. about the latitude of the southern 
point of the Japanese archipelago — to a region where westerly winds are predominant. 
The further towards the north one goes, the more constant are these winds, especially 
during the winter months. It is only when one approaches the American side that we 
have prevailing north-westerly and northerly winds. The main currents in general follow 
the same direction. Kuro-Sivo, which follows the Japanese coast towards the north-east, 
afterwards sets towards the east; its southern limit during the winter reaches down to 
35” lat., and about the meridian of Hawaii this current spreads itself like a fan in a south- 
easterly, southerly, and south-westerly direction and finally blends its waters with the 
westward-setting North Equatorial Current (Cf. Fig. 3). Between the region where these 
wind and current conditions prevail and that which is dominated by the north-east trade- 
wind and the North Equatorial Current, there is formed a huge whirlpool, whose centre, 
according to the seasons, is situated north-east or north of Hawaii." The navigator who 
wishes to take advantage of these conditions for passing from the Asiatic side in about 20” 
lat. to the same latitude on the American side, therefore, has to steer in a great curve 
towards the north. If he sets his course too early towards the east, he may get into the 
whirlpool above named; and that thereby, under certain circumstances, he may be carried 
to Hawaii is shown by the fact that on these islands there is often found driftwood which 
manifestly comes from the coast of America,” and that wind-driven Japanese junks have 
more than once stranded there.? From this we find that the possibility of Spanish vessels 


! ÅA. K, JoHSstoN in his Physical Atlas (1848) gave to this phenomenon the name of "Fleurieu's Whirl- 
pool” — a name, however, which seems to have since passed into oblivion. 

? BriGHAM, Index, p. 12. — The same author says (ibid.) that "many of the largest and most famous 
double canoes of the Hawaiians were hewn from logs of Oregon pine brought to the shores of Niihau and Kauai 
by the waves”. Cf. SCHAUINSLAND, Drei Monate auf einer Koralleninsel, Bremen 1899, p 40. 

> Such a thing occurred in December 1832. After drifting about for eleven months, of the nine men 
who originally composed the crew of the vessel, four were still living when they landed near the harbour of 
Waialua on the northern side of Oahu. See SHELDon DiBBLE, A History of the Sandwich Islands (1843). 
Reprinted Honolulu 1909, p. 6. Cf. HorPrins, Hawaii, Lond. 1862, p. 73. — On 24 March 1815 the brig 
"Forester” encountered on the open sea near the coast ot California (32? 45' N. lat., 233” 3' E. long.) a Japan- 
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encountering the same fate is far from remote. We must therefore once again go to the 
historical sources in order to see whether any account of such an occurrence has been 
preserved. 


Andres de Urdaneta, who on theoretical grounds pointed out the way that should 
be followed to get back to Mexico from the Philippines, was not, however, the first man 
to show in practice he correctness of the theory. 

Legazpi's squadron included a small vessel, a patache, the "San Lucas”, under the 
command of Don ALONSO DE ÅRELLANO.!' Only ten days after the beginning of the voyage 
this vessel separated from the other vessels — prevented by storm, according to the cap- 
tain's report, from keeping the prescribed course, but, in the opinion of the commander- 
in-chief, turning aside from deliberate treachery. After the separation he seems to have 
steered a more southerly course than Legazpi: probably he passed right through the Mar- 
shall and Caroline archipelagos. He came across a number of islands, which he regarded 
as new discoveries, and some of which received names such as Islas dos Vecinos, Nadadores, 
and Mira como vaz, the last name imparting a warning of the dangers which here threat- 
ened the sailor from numerous coral reefs. Arellano at length reached the Philippines; 
and after he had there, as he alleged, sought in vain for the other ships, he started, on 
22 April 1565, on his return-journey to Mexico, steering the northerly course concerning 
which he had quite certainly had information from Urdaneta. During the voyage on the 
open sea only one little rock (penol), in 31” lat., was seen. Arellano says that it was like 
a house, and that it was so high that in all the world there could scarcely be found a 
tower so high; moreover there was to be found in the neighbourhood neither shoal or 
reef, and on it some albatrosses bigger than ostriches had their abode. This rock is cer- 
tainly identical with that which later appeared on the maps under the name of Una 
Coluna, and which in our own days is usually called Lot's Wife. The tendency to exaggera- 
tion which is conspicuous in Arellano's description is a trait that permeates his narrative 
and may have been caused perhaps by the desire to cover up his criminal desertion with 
stories of dangers and adventures undergone. In the most exaggerated terms he describes 
the dreadful cold in 43” N., the highest latitude that he seems to have reached — the foggy 
weather, however, prevented all observations for a whole month —; Arellano doubts 
whether even during winter it ever could be so cold as here in the middle of the summer, and 
on 11 June, "the longest day in the year in these latitudes”, it had snowed up to noon, 
and a barrel of oil that was kept under deck had frozen so hard that it did not melt even 
when it was placed by the fire; and despite this the oil could only be cut in pieces like 
butter. After all these disagreeables, New Spain was at length seen on 16 July in 
27” 45' N. lat.; and on 9 August 1565 the voyage terminated safely in Acapulco. 


ese vessel: the three survivors of the original crew, thirtyfive men strong, said that seventeen months before 
they had sailed from Osaka for another Japanese harbour, but had been overtaken by a storm and had since 
dritfted helpless around on the sea. See Otto von KortzeBueE, Entdeckungs-Reise in die Sid-See, Bd. II, Wei- 
mar 1821, Pp. 30. 

1 Arellano's narrative, whose correctness was confirmed on oath by the pilot LorE Martin, is published 
in Colecciön de docum. inéd. 22 Ser., III, pp. 1—76. 
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Concerning Urdaneta's own voyage we have accounts equally complete but couched 
in more moderate terms.' He embarked on the ship "San Pedro”, which, under the 
command of FELIPE DE SALCEDO, Was to convey to Mexico the report of the success of 
Legazpi's expedition and to request reinforcements for him. They sailed from Cebu 
1 June 1565, and reached the open sea eight days later. While on a north-easterly course, 
a rock surrounded by extensive reefs like a boat at anchor was discovered: its position 
was thought to be about 20” lat., 240 leagues ENE. of Cape Espiritu Santo. This agrees 
very closely with the reef that Bernardo de la Torre discovered in 1543 and to which he 
gave the name Abreojos. Probably it is from Urdaneta's voyage that it derives the name 
of Parece Vela ("like a sail”) which it retains to our own days. After reaching 39” l1at., on 
3 August, they steered due east for a whole month; until, on 18 September, in 33” 45' N. 
they discovered an island to which was given the name of La Deseada, "the longed-for”, 
quite certainly the island of San Clemente off the Californian coast. On 8 October 1565, 
that is two months after Arellano, Salcedo and Urdaneta arrived at Acapulco. 

With this a new route was opened across the Ocean and the period of uncertain 
fumbling was over. Anyone who made full use of the experience that had been gained as 
regards wind and current, cauld count upon reaching his goal with a fair degree of cer- 
tainty. But despite this, a piece of navigation which could seldom be completed in a 
shorter time than six months was a very risky undertaking: violent storms threatened the 
ships with destruction and often drove them out of their course; the difficulty of taking 
sufficient provisions and water for the long voyage, the sudden transition from the heat 
of the Tropics to the winter cold of the Temperate zone, and the sicknesses caused by 
all these things, exposed the mariners to the severest sufferings; and centuries later this 
navigation was characterized as "the longest, most tedious, and most dangerous in all 


2 


the seas”.? 


1 See "Derrotero” by the pilot Roprico pE EsPINosA in Oolecciön de docum. inéd., 22 Ser., III, pp. 427 
—456. I have had the opportunity of comparing and supplementing the statements in this narrative, thanks to 
the notes from another unpublished "Derrotero” by the pilot EstTEvAnN RopriGuEz, made by Dr. Bruno RorF in 
Archivo de Indias. 

> Casimiro Diaz, Conquistas de las islas Filipinas (1718), published in BLar and RoBERTSON, The 
Plulippine Islands, XXXVI, p. 186. 


CHAPTER III. 


The Voyages of the Spanish Galleons down to 1609. 


DURING the period with which we have so far concerned ourselves, i. e. down to 
the year 1565, the voyages of the Spaniards on the Pacific Ocean are pretty fully known. 
We can with practically complete certainty assert that no expedition that has any 
bearing on our subject, and no discovery that has any connection with it, could have 
escaped our notice. For the following period, when the voyages were becoming more 
and more numerous and were soon arranged as regular lines of communication, our 
information is far less complete. The important chapter in the history of trade and 
navigation that deals with the connection between the American colonies of Spain, on one 
side, and, on the other, the Philippines, China and Japan, is still unwritten; and it would 
seem to be uncertain whether the still uninvestigated contents of the Spanish archives 
offer sufficient material for the complete illumination of the question. Especially would 
this seem to be the case as regards the general outlines of this maritime intercourse: the 
number of the voyages, their dates, and principal incidents. This, of course, is especially 
to be regretted from the viewpoint of the present enquiry; for it is not until we have a 
clear knowledge of all the circumstances connected with the matter, that the alleged 
discovery of the Hawaiian Archipelago by the Spaniards can either be established 
or definitely rejected. 

Despite the defectiveness of the sources, I wish to try, in the following chapters, 
to give a summary of their scattered statements; but in doing so I put forward no 
claim to be able to give a quite definitive solution of the problem. TI believe, however, 
that as a result of this summary there can be set forth a probable solution, which will 
be so nearly certain that the remaining alternatives must be regarded as reduced to a 
minimum. In any case, anyone who has the patience to follow this dry enumeration 
of the maritime expeditions of two centuries, will probably be able to find that certain 
limits have thereby been drawn within which the supplementary investigations of the 
future may be restricted. 


While the activity of the Spaniards in the Philippines was directed to the conquest 
of the islands and the consolidation of the dominion founded by the invaders, the voyages 
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across the ocean were substantially conditioned by the need of support for the completion 
of the work. From the Philippines ships were sent to request such help; and in the oppo- 
site direction there went expeditions with soldiers, military supplies, and provisions — 
and, not to be forgotten, priests, who were to win souls for the only true faith amongst 
the new subjects of the Spanish King. Later, commercial interests became a prin- 
cipal factor in this intercourse; and finally, in 1604, the communications in question 
received a definite and characteristic organization, in that exact regulations were issued 
concerning the number and capacity of the ships, the times for their sailings, the value 
of their cargoes, etc. 


The notices of the voyages here reported are mainly taken from the following works, viz. — 

The Philippine Islands 1493—1898, by EMMA HELEN BLAIR and ALEXANDER ROBERTSON; 
55 volumes, Cleveland 1903—09. — This work (here cited as BL. & RoB.) contains full information 
as to the official documents, printed writings etc. from which the various notices put together by 
me are taken. 

Labor Evangelica de los obreros de la Comparia de Jests en las Islas Filipinas por el P. FRANCISCO 
CoLris. Nueva ed. ilustrada con copia de notas y documentos por el Padre PABLO PASTELLS, NS. J.; 
3 volumes, Barcelona 1904. — In the notes to this work the editor has published a great number of 
official documents from the Archivo de Indias and other Spanish archives; it is for the most part from 
these documents that the notices quoted below under the author's name have been drawn. 

| The Pluilippine Islands, Moluccas, Siam, Cambodia, Japan, and China at the close of the sixteenth 
century. By ANTONIO DE MOoRrGA. Transl. from the Spanish, with notes and a preface. . . by HENRY 
E. J. STANLEY. London, Hakluyt Society, 1868. 

Historia general de Filippinas desde el descubrimiento de dichas tislas hasta nuestros dias. Por 
JOSÉ MONTERO Y VIDAL; 3 volumes, Madrid 1887—95. 

The full titles of the other works occasionally referred to are given in their respective places. 

The voyages concerning which nothing is known except the date of the arrival at or departure 
from Manila, of a new governor, a spiritual dignitary, or some troupe of missionaries, are passed over. 


ko xx 
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1566. The first help sent to Legazpi departed on 1 May in this year on the ship 
<eSan Jeronimo”, under the command of PERoO SANCHEZ PERICON. The pilot was the 
mulatto, LoPE MARTIN, who had served in the same capacity under Arellano and who 
had made himself suspected, with good reason, as an accomplice in his treacherous 
desertion. He now showed his complete untrustworthiness, in that he contrived a mutiny 
on board, had the captain murdered, and seized the ship. After differences broke out 
amongst the mutineers, Lope Martin and twenty of his followers were marooned on the 
island of Barbudos; and the others continued their voyage to the Philippines, where they 
arrived on 13 October 1566, after having seen a number of islands, probably amongst the 
Carolines. (Col. de doc. inéd. 2” Ser. III, pp. 179—188, 371-474. BL. & Ros. II, p. 234. 
COLIN, I, pp. 124—130.) 


1567. The patache "San Juan”, under the command of JUAN DE LA ISLA, sails 
from the Philippines on 26 July, and arrives at New Spain on 16 November. (BL. & RoB. 
III, p. 130). In April of the same year FELIPE DE SALCEDO sails from New Spain with 
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two ships, having on board 300 men, soldiers and supplies. He arrives at Cebi on 20 
August. (Col; de doc. inéd. 2” Ser. III; pp, 358, 365. BL; då! Ror. III, p. 130: Conn: 
I, p. 154.) 


1568. The "San Pablo”, under the command of FELIPE DE SALCEDO, sails from 
Cebi on 1 July. It was lost in the Ladrones during a storm. All the people escaped 
and came back to the Philippines in a barque, which they made from a small boat. "It 
was a marvellous thing that 132 people should come in it, as they did.” (Br. & RoB. 
TTT, pp. 205-131, 447) 

ALVARO DE MENDANA, after sailing with two ships from Callao, 19 November 1567, 
and later making his famous discovery of the Solomon Islands, left those islands on 11 
August in the following year to begin his return voyage via Mexico. On 6 September 
the Line was crossed at about 170 E. long. A few days later they landed on a little island 
in 8:/,” N. lat., which received the name of San Martin, but which the pilot maintained 
to be the San Bartolomé (certainly to be identified with some island in the Ralick chain); 
and on 3 October another island was discovered, which received the name of San Fran- 
cisco after the name of the saint of the following day. In the different narratives of the 
voyage its position is given as 19 !/.,”, 20”, or 21” N. lat., a position which fits in with the 
Hawaiian Islands tolerably well; but all hope of here finding at length these long-sought- 
for islands disappears in the presence of the unanimous statement of the narratives that 
it was a little, low, uninhabited island, enclosing a lagoon, and surrounded by reefs on 
all sides. Mendana sailed round the island in nope of being able to find an anchorage 
and a supply of water; but the plan of landing was abandoned because on the sandy shore 
they saw only bushes and sea-fowl and no sign of fresh water. It is generally assumed 
that Mendana's island is the present Wake, again discovered in 1796, and according to 
the latest reports, situated in 19” 15' N. and 166” 30' E.,' thus nearly 40” west of the southern 
point of Hawaii. From there they steered NE., till the two ships, which had hitherto 
sailed together, separated on 15 October. Shortly after this a dreadful storm broke out, 
which compelled Mendana to cut away the mainmast on his vessel and threatened him 
with complete destruction. After that he proceeded extremely slowly, principally sail- 
ing towards the east. The highest latitude he reached seems to have been about 32”. 
It was not until 19 December that he saw the coast of California in about 30”, and on 23 
January 1569 Mendana put in at the harbour of Santiago de Colima. Three days later 
his consort arrived, under the command of PEDRO SARMIENTO DE GAMBOA, who had 
been supposed to have been lost during the severe storm. Neither of them had seen 
any land between the island of San Francisco and the coast of California. The hypothesis 
maintained by a number of writers that Mendana had discovered Hawaii is therefore 
untenable. (The Discovery of the Solomon Islands by Alvaro de Mendana. Ed. by Lord 
AMHERST OF HACKNEY and BaAsIL THOMSON. Lond., Hakluyt Soc. 1901.) 


1 Brigham (Indexz, p. 166) states that the island is 20 to 23 miles long and 8 foot high, and adds: 
"When I saw it from the masthead of the ship ”Oracle”, in 1865, it was covered with a low and sparse 
vegetation.” In July 1898, the island was annexed by the United States. 
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1569. The galleon "San Juan”, under the command of JUAN LOPEZ DE ÅGUIRRE, 
sails from Acapulco for the Philippines. With him sails FELIPE DE SALCEDO, who, on 
5 or 8 June in the same year, returns to New Spain on the patache "San Lucas”. 
(MONTERO. I, pp. 353. BL. & RoB. III, pp. 31, 43, 53. Conin. I, p. 154.) 


1570. A squadron of three ships, conveying fifty colonists, sails on 9 March from 
Acapulco and reaches Panay, on 23 June, under JUAN DE LA ISLA, who, on 27 July in the 
same year, sails back from Panay with two ships and reaches Acapulco on 21 November. 
(Br SROBALIL pa l3lav COLLIN: Ip, 1555) 


1572. The Santiago” and the "San Juan” sail from the Philippines on 13 August, 
but return "in a bad condition”. In the same year, probably, the "Espiritu Santo”, 
Captain PEDRO DE LUNA, arrives at the Philippines from New Spain. (BL. & RoB. III, 
pp. 183, 239, 256. CoOLIN. I, p.1156:) 


1573. In July a ship arrives at the Philippines from New Spain. (BL. & RoP. 
TER p. 213:) 

On 1 July two ships sailed from the Philippines under the command of PEDRO DE 
LUNA, who died of sickness during the voyage. On 13 November the almiranta arrived 
at Acapulco; and on 24 November the capitana" arrived, "leaking so badly that they 
succeeded in making port only with great difficulty”. Later in July of the same year, 
a third ship sailed, following a different course from the others. It put into harbour 
again, after having sailed all around the island of Luzon, on account of the bad weather 
with which it met. The names of these vessels were Santiago”, "San Juan”, and ""Espi- 
ritu Santo”. (Br. & RoB. III, pp. 209, 272.) 


1574.. Two ships sail from New Spain. One of these reaches its destination on 6 
July, having on board 150 soldiers and three Augustinian brothers. At the end of the 
same month the other had not been heard of — "it was thought that the vessel was 
detained on account of stormy weather” — and the Governor of Manila sent out boats 
and, men to look for it. (BL. & RoBr. III, pp. 279, 282; XXXTIV, p. 296.) 

The "San Juan” sails from the Philippines on 19 July: and the "Espiritu Santo” 
is said to be about to sail on the 30th of the same month. (BL. & RoB. III, p. 284.) 


1575. On 6 April two ships sail from Acapulco; after 72 days they reach the La- 
drones and arrive at Manila on 25 August. (BL. & RoB. IV, p. 21.) The "Espiritu Santo” 
sails from Acapulco on 18 November with a rich lading and many passengers and soldiers. 
At the beginning of the next year, when they had the Philippines in sight, the pilot made 
a mistake as to the entrance of the San Bernardino Channel, and steered the galleon on 
to the dangerous banks off the island of Catanduanes, where it grounded and became 
a total wreck. The few members of the crew who succeeded in getting ashore were murd- 
ered by the natives, who plundered the wreck. Itis stated that "this was the first ship 


! In a squadron the flagship, under the command of the General, was called the Capitana; the next in 
command was the Admiral, who was Captain of the Almiranta. 
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that had suffered shipwreck on coming from Mexico”. (BL. & RoB. IV, p. 91; XXIII, 
Par 22.4 COLINSKH pp. 251603) 


1576. It is stated that the ship "Santiago” is to leave the Philippines for New 
Spain at the beginning of June, and that another ship, the "San Felipe”, is to leave in 
about a month. The latter would seem to have been lost. (BL. & RoB. IV, pp. 91, 109.) 


1577. The ship "San Juan” is to sail for New Spain on 8 June. (BL. & RoB. IV, 
Pp rL095) 

Fifteen Franciscans sailed from New Spain and, after a voyage estimated at 2100 
leagues, reached the Philippines on 15 March. On the way the Ladrones were visited; 
and some of the friars request to be allowed to stay there to convert the natives: it 
was considered inexpedient, however, to leave them without protection among such a 
multitude of barbarians. (BL. & RoB. XXXIV, p. 317.) 


1578. The ship "San Juanillo”, Captain JUAN DE RIBERA, sailed from the 
Philippines for Mexico, but it was lost at sea and never heard of again. (MORGA, p. 23. 
Br. '& ROB! XV, pod; XXVELIp. 1870) 


1579. The Trinidad” sails from Manila for New Spain. (BL. & RoB. XXXIV, 
p. 313.) In the following year, on 5 March, the ship "Espiritu Santo” is said to be ready 
to sail from Acapulco for the Philippines. (ZELIA NUTTALL, New Light on Drake, Lond. 
Hakluyt Soc. 1914, p. 323.) 


1580. Don GONZALO RONQUILLO DE PENALOSA had made a contract with the 
King of Spain to the effect that, in return for the governorship of the Philippines for life, 
he should convey thither 600 persons from Spain at his own cost. He sailed in 1579, 
but lost one of his ships at the very outset, in leaving Barrameda de Sanlucar. He after- 
wards called at Cartagena and Nombre de Dios, after which he crossed the Isthmus to 
Panama. Many of his men deserted in these places and many died, so that only 340 
survived when, on 24 February 1580, he was ready to sail from Panama. (COoLIiN, I, p. 164.) 
In order to guide this expedition the Viceroy of Mexico had sent two experts for the 
China route from Acapulco to Panama; but the ship on which they were being conveyed 
was captured, on 20 March 1579, by FRANCIS DRAKE off the island of Cano near Nicoya. 
Drake tried, but in vain, to prevail upon one of these experts, ALONSO SANCHEZ 
COLCHERO, to serve him as pilot for the China route. Afterwards, on 13 April, when Drake 
arrived at Guatulco, his two ships were mistaken for Ronquillo's by the inhabitants of 
the place: that this was a mistake they learnt immediately, when Drake occupied and 
plundered the town. (ZELIA NUTTALL, op. cit. pp. 81, 195, 307, 343.) 


1581. The Governor Ronquillo de Penlosa wished to find a new route, further 
to the south, for the return-voyage of the galleons to New Spain. The expedition which 
was fitted out for this purpose he entrusted to his nephew, JUAN RONQUILLO DEL CASTILLO; 
but after three months, when he had reached the neighbourhood of New Guinea, a 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 57. N:0 4. 45 


violent headwind obliged him to turn back to his starting-point. (BL. & Roz. X XVII, p. 
187. CoriN, I, p. 166.) Despite this failure and the losses caused thereby, he dispatched 
in the following year to Peru a new ship, "Nuestra Senora de la Cinta”, Captain 
GONZALO RONQUILLO DE BALLESTEROS, which also had to put back. (COoLiN, I, p. 170.) 

In the year 1581 some Franciscan friars, among them Father MARTIN IGNACIO DE 
LoYoLaA (a nephew of the founder of the Jesuits), on the way for China, embarked at 
Acapulco. The voyage is described in the following fashion: — 


From this harbour they steered SW., until they had come down to 12 !/,” lat. in order there to 
pick up suitable winds. These, which sailors call brisas, are so favorable and steady that, specially 
if one sails in the months of November, December and January, it is only quite exceptionally that 
one needs to move the sails. As one sails with such comfort, and as storms seldom occur, this sea is 
called El mar de Damas. One steers a westerly course and continually follows the sun as it moves 
away from our hemisphere. They sailed over this sea for 52 days without seeing land, and after the 
lapse of this time they reached the Ladrones. . . These islands are situated in 12” lat., and there are 
different opinions as to the distance to them from Acapulco, inasmuch as up to the present day no 
one has been able to measure the degrees in sailing from east to west. Some estimate the distance at 
1700 leagues, others at 1800; but the opinion of the former is regarded as being the safer. (JUAN GON- 
GALES DE MENDOGA, Hist. de las cosas mas notables . .. del gran Reyno de la China, Madrid 1586, 
Appendix.) 


1582. FRANCISCO GALI starts, on 10 March, from Acapulco and sails, first WSW. 
and then W. and then W by S., until after having covered 1800 leagues, he reaches Isla 
de Engano (Guam), the southernmost of the Ladrones, the situation of which is stated as 
13 :/,” N. lat. and 164” E. long. from the meridian of Terceira. After a further distance 
of 280 leagues they reach Cape Espiritu Santo, and finally Manila. (LINSCHOTEN, Reys- 
gheschrift, Amst. 1595, p. 101.) 


1584. FRANCISCO GALI, who, after his arrival at Manila in 1582, had continued 
his voyage to Macao, sailed from there in order to explore the Japanese waters, as com- 
manded by the King. It was certainly contrary to orders that he went to China, and, 
instead of searching for a new route, followed the old one which had long been known 
through the voyages of the Portuguese to Japan. Concerning this voyage we have a 
hitherto unpublished narrative in the National Library at Lisbon,” which runs as follows 
in translation: — 


I sailed from Macao on 29 July 1584, and, when I had got outside the harbour, I steered towards 
SE by E. in order to pass the White Island [Piedra Branca]. After I had passed this island, I steered 


1 Cf. ARTHUR WICHMANN (Entdeckungsgeschichte von Neu-Guwinea, p. 33), who doubts whether this 
expedition ever took place. 

? Probably it is Gali's expedition which is referred to in the following passage: "El navio San Juan 
que iba å Nueva Espana, arriba maliciosamente å la costa de la China.” (CouiN, I, p. 169.) 

3 Viagem que se fez de Amaquao porto da China onde estao os Portugueses pera a Noua Espanha 
(Cod. mss. no. 637, p. 140). Another narrative of the same voyage was published by JAN HUYGHEN VAN 
LINSCHOTEN in his Reys-gheschrifl (Amsterdam 1595), ch. 54. In the main the Portuguese manuscript is in accord- 
ance with this account; the differences generally consist only in some additions and comparisons which the 
Dutch editor may be supposed to have added out of his own resources in order to make the account more 
intelligible to his own compatriots. 
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SE. for 150 leagues in order to double the Pescadores Banks and the beginning of Loo-Choo, which is 
called Formosa, and I did this in accordance with the advice and instruction of a pilot from Chincheo 
[Chang-Chow]. These islands lie in about 22”, and the depth is 30 fathoms; and although I did not 
see the islands, I determined from the altitude of the sun and the soundings that I had doubled them. 

After passing the island of Formosa I sailed E by N., and in this direction I sailed 260 leagues. 
The pilot from Chincheo told me that these islands [Loo-Choo] are innumerable and that they have 
many good harbours; they are inhabited by people who have painted faces and bodies like the 
Bisayas people in the Philippines; they are dressed in the same way as those; and on the islands there 
is gold, and the natives travel to China and Japan in small vessels laden with gilded leather and gold- 
dust. He said that he knew this because he had been there nine times: which I believe because I had 
found him trustworthy in everything that he had told me. The easternmost and northernmost of these 
islands is situated in 29?. 

Beyond the Lequios Islands are situated the Japanese Islands which are 135 leagues in length 
and the most easterly is situated at 32 degrees. In order to pass these islands I steered E by N. the 
mentioned 135 leagues, and, according to the information which the man from Chincheo gave, I should 
find after having travelled 700 leagues! from here four islands not far from one another, which he said 
he knew because he had seen in Japan some small, broad-shouldered men with big hair-rolls on their 
heads; the articles they brought with them to be sold were gold in powder and cotton stuff and salted 
fish like tunny; and they said that they came from some islands situated to the east of Japan. From 
his account I understood that they were situated in a certain rhumb; he called them Armenicao, and 
I found them not far from the place which the Chinese pilot had indicated. He also assured me that 
in all the Japanese islands there are good harbours, and that the country is very rich in all sorts of 
commodities, that the people are very intelligent, and that they have a great deal of silver, which they 
take out of the great mines that are to be found there. 

After sailing in the said direction E by N., and having covered 300 leagues eastward from Japan, I 
came across a heavy swell, which came from N. and NW., an extensive open ocean, which however did not 
stop our progress and which did not become calm or go down, whatever wind was blowing; and I found 
the same to be the case always until I had sailed more than 700 leagues. When I found myself at a 
distance of 200 leagues from the coast of New Spain, this sea ceased, which seemed to me to be a sign 
that it was the strait that goes between the mainland of New Spain and Asia Minor(!) and Tartary. 
During these 700 leagues I also saw a geat number of whales, tunny, mackerel, and bonites, fishes 
which usually haunt straits and currents, where they spawn: from which I concluded that it was a 
strait. 

When I steered so as to approach the coast of New Spain, I sighted it in 37 '!/,”. It is a high 
land, covered with trees and without snow. At a distance of 4 leagues from land I found great 
bunches of roots and leaves and canes and a number of seals, which made me believe that there must 
be many rivers and good harbours on the whole of this coast as far as the port of Acapulco. 

From here I steered SE by S. and SE by E., according as I found the wind, as far as Cape San 
Lucas, which lies at the mouth of the Gulf of California, in 22? lat. and 50 [500?] leagues from Cape 
Mendocino. On this stretch of 500 leagues along the coast there are many islands, which, though 
small, would seem to possess many good harbours. They are the following: Ilha de Santo Agostino 
in 30:/, degrees, Ilha de Cedros in 28!/, degrees, the island and banks of San Martin in 23 degrees, 
and all these lands are inhabited, and in my opinion good, as I saw fire by night and smoke by day. 

From Cape San Lucas to the opposite side south-east-wards from California I steered 80 leagues 
SE. to Cape Corrientes, which lies in 192/, degrees; and on this part of the way I saw in the north, at a 
distance of one league, three islands which are called Las tres Marias, situated in the same direction, 
4 leagues from one another, and each of them was 2 !/, leagues [long?]. Here I found a strong current 
towards the south-east throughout the whole distance of 80 leagues from California. 


! 70 leagues according to Linschoten. 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 57. 'N:O 4. 47 


From Cape Corrientes I steered SE by E. 130 leagues to Acapulco; and after I had sailed 20 leagues 
in this direction I found myself in Porto de Navidad, and after another 8 leagues in Porto de Santiago, 
and finally after 6 leagues in Praya de Colima. And the whole of this coast as far as the harbour is 
inhabited by peaceful folk. 


From this one sees that Gali in the course of his voyage across the ocean between 
the coasts of Japan and California, found no land, unless one attaches credence to the 
very indistinct statement, probably due to some misunderstanding, that he really saw 
the island which the pilot called Armenicaåo (I shall later, p. 67 below, return to the 
question of what this stands for). None the less Gali has been alleged by a Spanish 
author! to have discovered the Hawaiian Islands — an allegation, however, which 
seems to have attracted no attention, and certainly deserves none. 


1584? In a letter of 20 June 1585 it is said that "great satisfaction was felt in this 
country [the Philippines] that the ship Mora” arrived so miraculously at port” [Aca- 
pulcol, and that the deaths among the crew were not due to defects in the equipment. 
Probably the ship "San Martin” sailed at the same time from the Philippines. (BL. & 
RoB. VI, pp. 67, 73.) 


1585. FRANCISCO GALI, with the ship "San Juan”, sails, on 25 March, from Aca- 
pulco and arrives at Manila in June. : This expedition, fitted out by the Viceroy of Mexico, 
was to follow up the fruitless explorations of the previous year for a route from the 
Philippines to New Spain, and especially to investigate some islands which were supposed 
to lie east of Japan. But Gali dies in Manila, and so too does the cosmographer JUAN 
JAIME, who was to accompany him in order to make scientific observations. The ship 
««£San Juan” was declared to be "of no use, as it was worm-eaten and old”. (Br. & RoB. 
MiEkpp.=695-268,1307, 310; VIT.p:: 66:) 


1586. The "San Martin” and the "San Juan” sail from Cavite on 28 June. The 
former, after a troublesome voyage and after having lost many people through sickness, 
arrived at Acapulco on 1 January 1587. The latter was lost, laden with goods from the 
Philippines. (BL. & RoB. VII, p. 66. Corin. I, pp: 348, 362, 363.) 


1587. The Oidor in Guatemala, LoPE DE PALACIOS, petitioned the Viceroy of 
Mexico for the privilege of carrying on navigation between Peru and China, in spite of 
the prohibition against trading between the Spanish and Portuguese possessions, which 
prohibition had been maintained even after Portugal had been united with the crown 
of Spain. For this purpose he had purchased the galleon "San Martin”; on this he sailed 
from Acapulco, without calling at the Philippines, direct to Chincheo (Chang-Chow) in 
China. Here he took cargo on board to go to Macao, but he was wrecked near his 
destination; the crew and the cargo were saved. Afterwards the captain sought in vain 
to obtain help from Manila, for he feared that the Chinese would murder him in order 
tortake hisimoney. (BL. & ROB. VI, p, slo; VIL, pp. 73, 86, 215.) 


! RICARDO BELTRAN Y RÖzPIDE, Descubrimiento de la Oceania por los Espaaoles, Madrid 1892, p. 24. 
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In the same year, on 6 April, fifteen Dominicans embark at Acapulco. As the 
departure took place so late, they had occasion to fear storms and contrary winds. Fire 
broke out on board, which destroyed part of the provisions; and quarrels broke out 
amongst the crew, so that one party fortified themselves in the bow and the other in the 
stern; but the holy fathers succeeded in reconciling them. The carelessness of the navi- 
gators almost caused the ship to be lost on one occasion; on another, the vessel was 
almost lost on some islands inhabited by cannibals. On 21 July they reached the Philip- 
pines; ,(BL., Sö NOBSIA AX på L205) 

PEDRO DE UNAMUNU, who had succeeded Francisco Gali in the command and was 
to pursue his explorations, had, against express orders, sailed from Manila to Macao. 
From the island of Macarera, situated one league south of that town, he sails on 12 July 
1587 with the frigate "Nuestra Senora de Buena Esperanza”. The course was laid east 
between Formosa and Luzon; on 16 July they sighted the Babyanas Islands, situated in 
those parts, and on 28 July two small uninhabited islands were seen in 25 '!/,” lat. These 
are called Islas sin Provecho. In an ENE. course they proceed to search for the unknown 
islands, Rica de Oro, which is said to lie 450 leagues from the Babyanas in 31” lat., and 
Rica de Plata, situated a further distance of 70 leagues towards the east, in 33” to 34” 
lat. From 19 to 22 August they sail in these degrees of latitude; but no land can be 
discovered. With similar unsuccess they search for the Islas de Armenio, presumably 
the same as the previously mentioned Armenicao. The fruitless search for these islands 
led Unamunu to give it as his opinion that at least Rica de Oro and Rica de Plata did not 
exist, but had obtained a place on the charts solely on the ground of vague hearsay. He 
then continues his course towards the east. reaches the coast of California in 35 !/,” lat., 
and concludes his voyage at Acapulco on 22 November 1587. The distance from Baby- 
anas to California in a straight line he estimated at 1550 leagues. (Relaciöén del viaje y 
navegacion que el capitan Pedro de Unamunu ha hecho. . . MS. in Archivo de Indias, 
communicated by Dr. Bruno Rolf.) 

The "Santa Ana”, Captain TOMAS DE ALZOLA, sails from Cavite on 24 June 1587. 
When they reach the southern point of California, Cape San Lucas, he is captured, on 4 
November, after six hours fighting, by THOMAS CAVENDISH. The crew and passengers, 
to the number of 190, are put ashore on the coast of California, and the ship is burnt 
by the English. (R. HaAKLUYT, Voyages. New ed. Vol. XI. Glasgow 1904, pp. 324 
—327. COLLIN. III, pp. 384 et sequ.) 


1588. Fray JUAN CoBo and five other Dominicans sail from Acapulco in a wretched 
little ship, which immediately begins to leak. The pilot went straight to the Fathers, 
and bade them commend the ship to God; for, if the prayers of good men did not save it, 
it would be certain to founder in the first little storm. One night a great storm arose 
and they ran before the wind. Fray LUIS GANDALLO turned to the Virgin of the Rosary. 
She appeared to him in a vision and promised her aid. When the pilot came in calling 
out, "Fathers! cast some relics into the sea, for the love of God! Recite some litanias, 
that the Lord may have compassion upon us! I promise them a lighted lantern”, Father 
Luis replied that they should all be safe. They cast into the sea a relic of Saint Mary 
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Magdalen and an Agnus Dei, and began their litany. The stars began to appear, and 
soon the storm had passed. At last they all reached Manila safely. (Br. & RoBz. XXX, 
p. 205.) 


1589. According to a letter of 15 July in this year, a ship from Panama or Peru 
is said, without having called at Manilla, to have arrived at Macao, "prepared to lay out 
a large sum of money”. (BL. & RoB. VII, p. 120.) 

On 29 June a violent storm rages in Manila. Two ships which were loading a cargo 
for New Spain were driven ashore by the force of this tempest, and it is understood 
that they cannot be repaired. In all the port not one ship or frigate escaped, except one 
small boat, which was taken to send advices to New Spain. (BL. & RoB. VII, p. 134. 
COLIN. I, p. 176.) 


1590. Two ships, the capitana Santiago” and a smaller one as almiranta, sail 
from Acapulco on 1 March, "with numerous infantry and large supplies of everything 
necessary for the Philippines”. The almiranta, on which Father PEDRo CHIRINO and 
several other Jesuits were travelling as passengers, encountered, in passing through the 
Embocadero, a severe storm, which dismasted the ship and made her completely helpless 
and drove her ashore on the island of Marinduque. The people and the cargo were saved, 
and the Jesuits betook themselves in light vessels to Manila on 20 June. The capitana 
with the newly appointed Governor, GOMEZ PEREZ DASMARINAS, had arrived safely at 
Cavite before that, on 31 May. As there was no ship ready to send to New Spain, the 
Governor, one month after his arrival, dispatched the ship by which he had come, the 
galleon Santiago”, to Acapulco. It reached that harbour in December, and another 
ship, the "San Ildefonso”, arrived there on 19 January 1591, after a voyage which is 
characterized as fortunate, although the crew had suffered a great deal from sickness 
and lack of provisions. (COoriN. I, pp. 177, 508.) 

In the same year, 1590, the Viceroy of Peru, Don GARCIA DE MENDOZA, resolved to 
send a great ship to Macao in order to provide that colony "with certain commodities 
of which it was in need”. The ship, which was under the command of a nephew of the 
Viceroy, arrived after a successful voyage at Macao; but was there confiscated because of 
the Royal Ordinances which forbade, under heavy penalties, all trade between Peru and 
China or the Philippines. (Corin. II, p. 197.) 

The observance of the embargo between the Spanish and the Portuguese possessions 
at this time involved the authorities on both sides in many difficulties. In a letter from 
Goa on 3 April 1589, the Viceroy of India, MANUEL DE SoUSA COUTINHO, complains that 
the trade-prohibition was set at naught especially by those who ought to have enforced 
it. Amongst the guilty persons are mentioned JERONIMO PEREIRA, Captain on the Japan 
trade, and "el capitan mayor”, Don JUAN DA GAMA. To prevent such a public scandal, 
the Viceroy had resolved to send to Macao two officials with a ship and soldiers, and he 
hoped hereby to put an end to the malpractices. This was not successful, however: 
that Juan da Gama, in 1589 or 1590, sailed from Macao to New Spain on a ship of his own, 
probably accompanied by another belonging to a certain BALTASAR RODRIGUEZ, is shown 
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by his presence in Acapulco in December of the latter year. The Viceroy of Mexico had 
at that time the intention of making use of his vessel for the next vear's consignment 
to the Philippines; but he gave up this plan when it proved that the galleon Santiago”, 
contrary to expectation, could be repaired in time, and also because, as he says in a letter 
of 23 December 1590, "neither Juan da Gama's or Baltasar Rodriguez”s ship seemed to 
be fit for the voyage or to possess sufficient speed and conveniences to convey the King's 
commands and monies”. Juan da Gama, however, achieved the voyage, though not in 
an official capacity. The Governor Dasmarinas, in a letter to the King of 31 May 1592, 
writes that inasmuch as, on his arrival at Manila, he had found the arsenals completely 
destitute of powder, saltpetre and other ammunition, he had sent a ship to Macao to 
fetch the necessary supplies; but both ship, crew, and money had there been confiscated. 
Afterwards, when the Governor learnt that they intended to send his ship to the East 
Indies, and that the Spaniards in Macao were treated as badly as if they had been the 
enemies of the Portuguese, — Juan da Gama's vessel came into Manila. It was richly 
laden with silver which had been received in exchange for the goods exported from China 
to Mexico; and the Governor did not hesitate to seize this money as Portuguese property 
as a pledge for the ship which had been sequestrated in Macao. The latter was now 
released and arrived at Manila in March 1592. 

Nothing further is known about Juan da Gama, but his name later became connected 
with the discovery of a land that has played no insignificant part in the history of geo- 
graphy. In a map by the Portuguese cosmographer JoAo TEIXEIRA, drawn at Lisbon 
in 1649 and published in 1664 by MELCHISEDECH THEVENOT,! there is to be seen to the 
north-east of Yeso an island distinguished by the legend Terra que uio Do Joaåo da gama 
indo, da China pera Noua Espanha — "land that Dom Joåo da Gama saw during his 
voyage from China to New Spain”. This Gama-land — concerning which contemporary 
Spaniards have nothing to tell us, presumably because the supposed discovery was 
kept secret by their competitors, the Portuguese — became, during the eighteenth 
century, the object of all sorts of speculations on the part of geographers: some considered it 
to be the same island (one of the Kurile Islands) as that to which the Dutchman Martin 
Gerritsz. Vries had given the name of Compagnies Land in 1643; others supposed that it 
was a part of the west coast of America; and others again went still further and put for- 
ward the bold hypothesis that Gama-land had been destroyed by an earthquake and 
broken up into several smaller islands. Meanwbhile this land had been marked on the 
maps with different shapes and situations, and grew, through a series of misunderstand- 
ings, to such an extent that finally (in 1753) it came to figure as an archipelago stretching, 
in 45” N. lat., eastwards from Japan to a length of not less than 13 degrees of longitude; 
and, despite the fact that Vitus Bering had in vain sought for Gama-land as early as 1741, 
it was still retained on the maps, from which it was not definitively removed until the 
beginning of the nineteenth century. Concerning the identity of the discoverer and the 
time of the discovery, however, complete ignorance prevailed. We can now give a place 
for this discovery in the history of the maritime intercourse between Asia and America, 


1 Relations de divers voyages curieux, P. I, Paris 1666. 
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and with a fair measure of certainty date it in one or other of the years 1589 or 1590. 
What was originally meant by Juan da Gama's land, on the other hand, must be left 
unsettled. To judge by Teixeira”s map it seems to correspond most closely to one of the 
Kurile Islands; but it is far from probable that the Portuguese captain got so far north 
as that. Perhaps the land seen by him was nothing but a part of the Japanese coast, 
which, owing to some mistake on the part of the cartographer, had came to be placed too 
far towards the north-east.? 


1591. The Santiago” sails from Acapulco to the Philippines (Corins. II, p. 203). 
The "San Felipe” and another ship sail from the Philippines to New Spain at the end of 
June. (BL. & RoB. VIII, pp. 236, 255.) 


1593. The "San Felipe” and the "San Francisco” sail from the Philippines, but they 
put back in distress, the former to the island of Cebu, the latter to Cavite. As a result 
of this, no ship reaches New Spain this year. (MORGA, p. 40.) 


1594. The same vessels sail from the Philippines in June and arrive at New Spain 
in November. (BL. & RoB. IX, p. 142.) 


1595. The San Felipe” and the Santiago” sail from Acapulco on 22 March and 
reach Cavite on 11 June. With this expedition sails ANTONIO DE MORGA, who had been 
appointed Lieutenant-General in Manila and who is known as the first historian of the 
Philippines. (MorcGa, p. 42. BL. & RoBz. XXX, p. 284.) 

The San Agustin”, under the command of the pilot SEBASTIAN RODRIGUEZ DE 
CERMENON, sails from the Philippines in July. He had been commissioned by the Vice- 
roy of Mexico, Don LuIS DE VELASCO, to explore the west coast of America north of Cali- 
fornia in order to see whether there was any harbour in which ships, after the long voyage 
across the ocean, could be repaired and provided with water, wood, and other things. 
For this purpose they sailed from the Philippines; but at their first landfall on the 
American coast the "San Agustin” was wrecked, on 4 October 1595, in Puerto de San 
Francisco, which is supposed to be the present Drake Bay in California. (TORQUEMADA, 
Monarquia Indiana, I, Madrid 1723, p. 717. Br. & RoB. IX, p. 193; XIX p. 182.) 


1596. Two ships sailed from Acapulco on 6 March, but they soon lost sight of each 
other. The capitana, which conveyed the newly-appointed Governor, Don FRANCISCO 
TELLO, encountered rough weather and a contrary current in the neighbourhood of the 
Philippines; it could not therefore make the Embocadero, but had to make port at Ibalon 
on 3 June, and consequently did not reach Manila till I August. (Br. & RoB. XII, 


! I have given a fuller account of the history of Gama-land in my work De franska sjöfärderna, pp. 
241—243, 250 et sequ. On the basis of the above-cited letter of 3 April 1589, which was incompletely repro- 
duced by Br. & Ros. (VIL, p. 79), I have taken up the question in my work Les débuts de la Cartographie du 
Japon (Upsala 1911, pp. 54—56); the account there given I have now been able to supplement in accordance 
with the original documents published in CoriN, I. p. 581, and II, pp. 202—204. 
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p. 232. CoLIN. II, p. 39.) In the other ship, the almiranta "San Pablo”, sailed the Italian 
merchant ANTONIO ÖARLETTI and his son FRANCESCO, who has given a detailed description 
of the voyage. He tells us about the tricks which had to be employed in order to circum- 
vent the regulations, which did not allow anyone to embark for the Philippines unless 
he belonged to the crew or intended to settle in the islands, and which fixed the lading 
of the vessel at a certain value. The elder Carletti was inscribed as a "constable” in the 
artillery and the younger as a guardian”; the captain took charge of their money at a 
certain percentage. The voyage went as usual in a westerly direction, in 14”—15?” lat., 
with a steady favorable wind, so that they had no need to move sails or yards. After 76 
days they reached the Ladrones, where the vessel was surrounded by a swarm of canoes, 
whose occupants offered water and fruit in exchange for bits of iron. At the sight of these 
wretched natives one of the Capuchins on board was seized with a holy zeal to convert 
them to Christianity: he suddenly jumped down into a canoe provided only with his 
breviary and a crucifix, and in the attempts to recover him two members of the crew were 
against their will compelled to accompany him to the shore. (After the ship had sailed 
without them, they had to stay on the island till the following year, 1597, when, as the 
ships from New Spain were again passing, the said religious and soldiers were received on 
board. BL. & RoB. X, p. 262.) This ship, too, was attacked by storms in the neighbour- 
hood of Cape Espiritu Santo, was driven helplessly about on the sea for many days, but 
finally reached Manila in safety in June 1596. (FR. CARLETTI, Viaggi. Nov. ed. da 
Carlo Gargiolli, Firenze 1878, pp. 117—138). 

The galleon "San Felipe”, under the command of MATHIAS DE LANDECHO, sails 
from Manila in the beginning of July 1596, heavily laden. Tt encountered heavy storms, 
a large part of the cargo had to be thrown overboard in order to lighten the ship; and in 
37” lat., after sailing 600 leagues from the Philippines, they lost the rudder, and accord- 
ingly were compelled to turn back to seek a haven in Japan. After six days they reached 
the coast of the province of Tosa (Shikoku). The Japanese towed the helpless ship into 
a harbour, but there confiscated it and its cargo, after which the crew was sent home to 
the Philippines on different vessels. (MOorGa, pp. 75—983. The literature dealing with 
the involuntary visit of the "San Felipe” to Japan is very extensive, owing to the fact 
that it resulted in a persecution of Christians, in which twenty-six persons, Spaniards 
and native converts, suffered martyrdom. Cf. JAMES MURDOCH, Å History of Japan, 
Kobe 1903, pp. 287 et sequ.) 

As regards ÅLVARO DE MENDANA's second voyage, undertaken with the object of 
again searching for the Solomon Islands, we need only remind our readers that he left 
Callao with four ships on 9 April 1595; that while sailing westwards in about 10” S. lat., 
he discovered the Marquesas and the Santa Cruz Islands, and, after he had died there on 
18 October, the command of the expedition was taken over by his widow, Dona ISABEL 
BARRETO, who was compelled to abandon the colony on Santa Cruz and go to Manila 
in order to try to save the remnants of the expedition, which was threatened with destruc- 
tion by sickness and internal quarrels. The pilot PEDRO FERNANDEZ DE QUIROS Was in 
charge of the ship "San Jeronimo” and, after calling at the Ladrones, took it into Manila, 
where they arrived on 11 February 1596 with people and ship in the most wretched con- 
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dition. During the stay at Manila Mendana”s widow married Don FERNANDO DE CASTRO, 
a cousin of the Governor Dasmarinas. After the ship had been repaired and again placed 
under the command of Quiros, the newly-married couple embarked for their return voyage 
to Peru. Concerning that part of the voyage that alone interests us, nothing is known 
except that the departure from Manila took place on 10 August 1596; that as they had 
started so late, they "had to go through ineredible hardships and troubles”; and that fin- 
ally they reached Acapulco on 11 December. There is not the slightest hint of any disco- 
very made in the course of Mendana's second voyage which could be connected with 
Hawaii. (The Voyages of Pedro Fernandez de Quiros, ed. by Sir CLEMENTS MARKHAM. 
Vol. IT, Lond. Hakluyt Soc. 1904.) 


1597. In a letter from Manila, dated 14 August, we find the following: "This ship 
of discovery under JUAN BAUTISTA JUSTINIANO, which is about to go to New Spain, has 
just returned, on account of lack of cables, and will sail again in the morning.” I cannot 
say about what ship this was said. (BL. & RoB. X, p. 48.) 


1598. In May some ships arrived at Manila from New Spain (MOoRGA, p. 89); and 
at the beginning of July in the same year, there sails in the opposite direction the galleon 
«Santa Margarita”, which, after a fortunate voyage of four months, reaches its destina- 
bion (BE: '$&& ROBBAN; pol637 XIIL:p: 305) 


1599. Three ships, the "Santa Margarita” under the command of JUAN PEDRO 
DE LosaADA, the "San Jeronimo” and La Contadora”, belonging to Don FERNANDO 
DE CASTRO and another private person, sail from Acapulco on 16 March and arrive at 
Manila on 17 June. In the course of the voyage the "Santa Margarita” is within an ace 
of grounding, but happily escapes the danger through the help of the saints, who had 
been invoked by the missionaries on board; but it is not stated where this took place. 
(BL. & RoB. XII, p. 65.) In sharp contrast with Father Francisco Colin's pious effu- 
sions about the miracle there is a letter from the Audiencia in Manila, dated 12 July 1599, 
where there are bitter complaints about the breaches of law of which the officers and the 
passengers on this squadron were guilty. (COorinN. II, p. 208.) 

The "Santo Tomas”, Captain JUAN DE ÅLCEGA, and two other ships sail in 1599 
from Manila to New Spain, from where they are expected back in the following year. 
(BL. & RoB. XI, pp. 235, 305.) 


1600. The "Santa Margarita”, Captain JUAN MARTINEZ DE GUILLESTIGUTI, and the 
«San Jeronimo”, Captain FERNANDO DE CASTRO, sail from Manila in July; but they are 
attacked by a storm at a distance of 600 leagues from there in 38” lat. The "San Jeronimo” 
was so badly battered that, according to the report, there was nothing left but to try 
to get back to the Philippines "without masts, without rudder, without tackle, without 
a pilot and without sailors”; and thanks to the skill of a Portuguese, Simon de Vega, 
they succeeded in making the island of Catanduanes, "with only seven persons, one of 
whom was a woman, and after eight months of an uninterrupted shipwreck”. Though 
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the ship was lost, they succeeded in saving a good part of the cargo. Still worse was the 
ill luck that overtook the "Santa Margarita”. That ship, with a cargo whose value is given 
as 1,200,000 ducats, was, after a fruitless struggle against storm and sea, driven to the 
island of Saypan, one of the Ladrones. The crew was so exhausted that they could not 
prevent the natives from coming on board and cutting the moorings, after which the ship 
drove on land and was plundered. Some of the people perished; others were slain by the 
natives; the survivors were saved by vessels which later called at the Ladrones. — ""These 
losses were attributed by some to disagreement among the officers, and by others to the 
late sailing of the ships and to lack of sailors, and (what is more nearly correct) to the 
general overloading of the vessels.” (MOoRGa, p. 188. Conn. I. pp. 25, 204; II, pp. 239, 242. 
BL. & Roz. XI, p. 192; XII; p. 49; XIII, ps ll55 XXMIEp1905 

The unhappy fate of these vessels is also mentioned by the Portuguese traveller, 
PEDRO TEIXEIRA, who arrived at Manila from Malacca on 22 June 1600. At that time 
four ships were lying there ready to sail for New Spain. Teixeira thanks his stars that 
he was unable, as had been agreed, to make the voyage on one of the two vessels which 
were afterwards wrecked. As regards the third, "La Contadora”, he says that she was 
seven months on her voyage to Acapulco, and got there little better than a wreck. 
Teixeira himself travelled on the fourth vessel, whose name is not mentioned, but whose 
owner was GABRIEL DE RIBERA and whose Captain was DoMINGO HORTIS DE CHABOYA. 
They sailed from Cavite on 18 July 1600, and reached the Embocadero as early as 26 
July, which is mentioned as an unusually quick passage, whereas many vessels needed 
as much as two months to cover the same distance. After taking provisions on board at 
the island of Capul, they steered out into the open sea, with a course laid for Japan. When 
they had reached the latitude of Japan and believed that they were not far from land, 
the course was altered to E. As regards the continuation of the voyage Teixeira”s narra- 
tive contains only the following short notice: "Sighting some islands new and unknown, 
we sailed many days on that wide South Sea, for the lands of New Spain. On 3 Novem- 
ber, we made the land in 40 deg. N. lat., at Cape Mendocino. Thisis a point of no variation 
of the compass. Thence we ran down the coast southward, looking out for certain islands 
that lie thereby.” — The "new and unknown” islands which were seen during the voyage 
can scarcely have been anything but some of the Shitchito Islands, south of Japan. 

While sailing along the coast of California they met three vessels belonging to a 
squadron that the Viceroy of Peru had sent out to look for the Dutch privateers, who, 
under the command of OLIVIER VAN NOORT, had appeared in the Pacific Ocean shortly 
before. In the course of their fruitless search for these privateers the Spanish fleet had 
been scattered by a storm, 21 September 1600: on this occasion the flagship itself, under 
the command of Don JUAN DE VELASCO, disappeared without leaving any trace of its 
fate. On 1 December 1600, Teixeira arrived at Acapulco: "he had been four months and 
a half at sea, which was a good voyage enough.” (The Travels of Pedro Teixeira, transl. 
and annotated by WILLIAM F. SINCLAIR. Lond. Hakluyt Soc. 1902, pp. 9—13.) 


1601. The galleon "Santo Tomas”, Captain Don ANTONIO DE RIBERA MALDONADO, 
and a patache under the command of Don JUAN DE ÖLEA, sail from Acapulco on 16 Febru- 
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ary. The latter soon proved unable to carry sail enough to keep pace with the larger 
vessel; and as the voyage threatened to be prolonged thereby, the pilot of the patache was 
hailed from the galleon, on 7 March, and asked if he believed he would be able to make the 
voyage alone. The pilot having answered in the affirmative, the two vessels parted 
company, and did not meet again. "From fear of English privateers” the Captain of the 
galleon resolved to put in at Saypan instead Guam, which was the usual port. On 9 April, 
when they were approaching the first-named island, they were met by a great flotilla 
of canoes, which requested by signs that the ship should shorten sail; but for fear of 
treachery and in order to take full advantage of the favourable wind, they kept on their 
course. When they had got to leeward of the island they met another canoe on which there 
was a white man, whom they first thought to be an Englishman in disguise, but who soon 
turned out to be a sailor from the galleon "Santa Margarita”, which had been wrecked 
there a month before. By offering the natives two barrel-hoops of iron they succeeded in 
getting him on board, and four other Spaniards were taken up from other boats; but they 
had to give up the plan of landing with the object of saving the others, because they feared 
losing the pinnace and because the wind prevented them from nearing the island. A 
week later they found themselves near Cape Espiritu Santo, but, as the entrance of the 
Embocadero was hidden by a fog, they went to the north. On 30 April they were outside 
a harbour on the coast of Luzon, where they felt compelled to take shelter from the storm 
although it was unknown to them. This attempt went well at first, thanks to the help 
of the saints, especially Saint Ignatius, to whom the Jesuits on board directed their prayers; 
but when they were beginning to believe themselves saved, a hurricane broke out which 
shattered the ship to pieces. In a detailed account of the shipwreck it is ascribed to 
superhuman powers that not one of the crew of five hundred lost his life, and that the 
greater part of the cargo was saved. (MORrGA, p. 189. Corin. II, pp. 314—321. Bi. & 
NOBIACp:05035 ACT p: 119; XRVIIp:s191:) 

The patache, after separating from the galleon, reached the Philippines, but is 
said afterwards to have been lost "in the shipyard of Panamao near Leyte”. (BL. & 
NOBIIXLVIRTp:35) 

To New Spain there were dispatched in 1601 the "Nuestra Senora del Rosario” 
and the "Jesus Maria Joseph”: both seem to have put back, the former to Cebu. (COLIN. 
TI pa230:) 


1602. In May there arrive at Manila from Acapulco two ships, one of which was 
called the "Santa Potencia”, having on board a new Governor, Don PEDRO DE ACUNA. 
The Governor had heard at Acapulco of the wreck of the "Santa Margarita” and therefore 
called at Saypan, where he purchased the release of twenty-one out of the Spaniards left 
there; another six, who had been conveyed to Guam, were rescued by the captain of the 
almiranta; but there still remained some who were in the interior of that island and there- 
fore could not be reached. While the capitana was lying at Saypan for these purposes 
and to take on board food and water, Father JUAN PoBRE and another friar suddenly 
cast themselves into one of the native boats and went ashore without anybody being 
able to hinder them. In the convoy of the Governor there were also two ships from Peru, 
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«Nuestra Senora de la Antigua” and "San Alifonso”. (MORGA, p. 199. Corin. II, p. 240. 
BL. & Ros. XII, pp. 54, 134.) For the meeting of this fleet in the mouth of Manila Bay 
with a ship coming frem Japan and for the negotiations of the Governor with Fray Pedro 
Burguillos and the Japanese merchants who arrived in his company, see JUAN DE TOR- 
QUEMADA, Monarquia Indiana, III, 1723, p. 371. 

On 24 July 1602 there sail from Manila the "San Antonio”, the "Espiritu Santo”, 
Captain LoPE DE ULLosA, and the "Jesus Maria”, Captain PEprRo FLores. The first 
made a fortunate voyage to Acapulco; but the two others were attacked by a storm in 
38” lat. and were compelled to turn back. The "Jesus Maria” reached the Philippines 
with great difficulty, having been for more than forty days among the Ladrone Islands, 
without being able to pass them, during which time it had an ecpportunity of recovering 
all the Spaniards who remained alive of those who had been left with the ship "Santa 
Margarita”, and also Father Juan Pobre. — Captain Lope de Ulloa thought to make 
repairs in Japan and from there, having made ready, to continue his voyage. So he went 
in search of a harbour in that kingdom, in the province of Tosa, near the place where, 
in the year 1596, the galleon "San Felipe” entered. When the Captain observed that the 
Japanese were thinking of treating his ship in the same way as the last one, he made his 
way by violence out of the harbour. Both ships arrived at Manila on the same day, 
almost without crew and without cargo”. (MORGA, p. 206. CoLIiN. II, pp. 240, 335—342. 
BL. & RoB. XI p.77; XMp: 208: XDvVilep.ul92:) 


1603. At the end of May two ships, under the command of DIEGO DE ZAMUDIO, 
arrive at Manila from New Spain. (MORGA, p. 224.) 

On 10 July LoPE DE ULLoaA sails from Manila with the ships "Espiritu Santo” and 
«Jesus Maria”; two smaller vessels had left the port fifteen days earlier. The ""Espiritu 
Santo” carried ANTONIO DE MORGA, who was leaving the Philippines to occupy a post in 
Mexico. They had not got more than 10 leagues from Manila when the two first-named 
vessels went aground; and it was only with great difficulty that they could be floated 
and continue the voyage (22 July). All went well until, on 10 November, in sight of 
the American coast in 42” lat., they were attacked by a terrible storm from SSW., which 
lasted for many days. The lightning struck the vessel twice, killed many of the crew 
and injured many or stunned them. However, they successfully escaped the danger of 
being driven on shore, and on 19 December they arrived at Acapulco, where they found 
the two small vessels that had sailed earlier. Three days later the "Jesus Maria” also 
arrived, under the command of Lope de Ulloa, whom they had not seen since they started 
from the Philippines, and who had had to fight with the same storms. (MORGA, p. 229.) 


1604. Two ships leave Acapulco, but their departure had been delayed, so that 
the capitana did not reach Manila until 24 June, and the almiranta, which had run aground 
on Mindoro, not till 5 July. (BL. & Ros. XIII, p. 221. Corin. II, p. 446.) 

In June the "Nuestra Senora de los Remedios” and the "San Antonio” sailed from 
Manila under the command of General Don D1EG0o DE MENDOzZA. The former encountered 
storms in 32” latitude, "before they had passed Japan”: they had to cut away the main- 
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mast and throw a great deal of the cargo overboard and return to Manila after four months. 
The latter vessel, which had a very valuable cargo and many passengers, was swallowed 
up by the sea, without any person on board being saved. Some days after the return of 
the first-named vessel, a quantity of goods were found on the north-east coast of Luzon, 
which were supposed to have formed part of the cargo of the "San Antonio”. (MORGA, 
p. 242. Conn. I, p. 206; II, p. 446. Br. & Ros. XIII, p. 313; XIV, p. 63; XVI, p. 45; 
EV ITE, p: 322; XXVIL, p. 193.) 


1605. On 22 March two ships sailed from Acapulco under the command of JUAN 
DE ESQUIVEL, with 800 soldiers and a great quantity of military stores. They arrive at 
Manila on 17 June. (MONTERO. I, p. 150. BL. & RoB. XIV, pp. 54, 64. Corin. III, 
pp. 3, 12.) 

The "Espiritu Santo”, in charge of FERNANDO DE LOS RI0osS CORONEL, sails from 
Manila at the beginning of July 1605. On 23 September they were in 39” lat.; and on 5 
November they saw the mainland of America in 36”, and shortly afterwards some islands 
off the Santa Barbara Channel. During the rest of the voyage along the coast of Cali- 
fornia, they passed Isla de Ceniza (30”), and some rocks which were like ships under sail 
(Alijos Rocks, 25”). They reach Acapulco on 9 December. (Viage que hizo el Licenciado 
de los Rios desde Manila a la costa de Nueva Espana; MS. in Bibl. Nac. at Madrid, com- 
municated by Dr. Bruno Rolf.) 


1606. Fray JUAN DE SAN GERONIMO With twelve Augustinians sails from Acapulco 
on board the "Espiritu Santo”; they leave on 22 February, and reach the Philippines on 
10 May. Quite a number of miracles are mentioned in connection with the voyage: for 
instance, a fire was successfully extinguished; and one night they were on the point of 
striking on a reef, and their escape from this is ascribed to the direct intervention of Pro- 
vidence owing to the prayers of the friars. Forty of the crew die of fever in the course 
of the voyage. (Br. & Roz. XXI, pp. 122, 266.) 

In June or July two ships sail from Manila. The capitana, under RODRIGO DE MEN- 
DOZA, made a rapid voyage to New Spain. The almiranta was more than six months on 
the way; it had to commit to the deep 80 men who died of illness; and others expired after 
their arrival at Acapulco. (MORGA, p. 259. CoLIn. I, p. 206.) 

From the narratives of PEDRO FERNANDEZ DE QUIROS'S celebrated expedition, 
which sailed from Callao on 21 December 1605 to explore the unknown South Land 
(Terra australis incognita), we need here only extract the facts that, after failing 
in his principal object, he crossed the Line on his northward way on 3 July 1606 in about 
163” E. Gr. On 24 July he had reached 15” N. lat., and when he had to choose between 
steering westwards to the Philippines or eastwards to Mexico, he decided in favour of 
the latter alternative. The course was laid towards the north in the main until, on 19 
August, they were in 38” lat., where they steered due east. No land was seen until, on 
23 September, they struck the coast of America in 34” lat. On 23 November 1606 the 
voyage ended at Acapulco. (The Voyages of Pedro Fernandez de Quwiros, ed. by Sir 
CLEMENTS MARKHAM. Lond. Hakluyt Soc. 1904.) 
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1608. The capitana "San Francisco” under the command of MIGUEL SUARES DE 
CEVALLOS, arrives at Cavite from New Spain on 14 June. (CoLrin. III, p. 617.) 

Two ships, the capitana the Santiago”, under the command of JUAN TELLO DE 
AGUTRRE, and the almiranta, Captain JUAN RUIZ DE ICOAGO, sail from Manila for New 
Spain. The capitana was wrecked in the Embocadero of Capul, 106 leagues from Manila; 
the almiranta reached Acapulco after a good voyage. (BL. & RoB. XXVII, p. 194. 
COLIN. III, p. 153.) 


CHAPTER IV. 


Sailing-Directions and other written information about the Pacific 
Ocean in the Sixteenth Century. 


Now that we have reached the year 1609, we wish to make a short break in the 
description of the voyages between the Philippines and Mexico. The scattered state- 
ments that have here been brought together give no hint whatever that, during the period 
treated, the Spaniards discovered the Hawaiian Islands. The notices are very fragment- 
ary, it is true, but the absolute silence of the sources tells strongly against the probability 
of such a discovery: if it had really taken place, could it have passed so unnoticed that 
it was not regarded as deserving of mention by the side of a number of pieces of informa- 
tion of far less importance? And there can be no question here of deliberate secrecy, as 
most of this information is derived from letters and official reports of governors and other 
officials, intended to come under the eye of the Spanish Government alone; and as a 
result of this they have remained hidden away in the Spanish archives until our 
own days. 

But there is also another kind of document which the Spaniards may well be said 
to have had greater reason to keep secret, and which they actually did seek, to the best 
of their power, to keep to themselves: I mean the charts and sailing-directions. It is 
not due to any attempt at secrecy, however, that only a small number of these docu- 
ments have been preserved till our own time: as they were for the most part intended 
for practical purposes, they were often worn out by use, or, when they had become anti- 
quated, were destroyed as useless. The charts will be collectively treated later (in Chapters 
Xx and xI1): here we will see whether any conclusions of interest for the question with 
which we are concerned can be drawn from the old sailing-directions which happen to 
have been saved from destruction. 

I have already spoken of Urdaneta's instructions for the course that Legazpi's 
expedition was to take — instructions which we have good reason to regard as representing 
the state of the geographical knowledge of the northern part of the Pacific Ocean in his 
time. From the second half of the sixteenth century there are preserved, so far as I know, 
only two such Derroteros, both published in 1595 by JAN HUYGHEN VAN LINSCHOTEN in 
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his work Reys-Gheschrift van de Navigatien der Portugaloysers in Orienten. In one of these 
(chap. 50) is described the voyage from Macao in China to New Spain; in the second 
(chap. 51) the voyage from Manila to Acapulco and the return-route from there to the 
Philippines. "We need not reproduce the details of the course with the minute statements 
as to the direction of the winds, etc.: for our purpose it is enough to state that the ship, 
after reaching the latitude of Japan on a course mostly NE. from the starting-point, is to 
steer due east, and that no land is spoken of in the long run, estimated at 1700 leagues, 
between there and the coast of New Spain, which ought to be made in 35” lat., or at the 
worst in 38” or 40” lat. As regards the return-route from Acapulco, it is said expressly 
that one has to sail due west with a constant wind "without seeing or coming across any 
land”. 

The object of Linschoten was manifestly to give his fellow-countrymen, the Dutch, 
information as to the trade-ways on which they could appear as competitors to the 
Spaniards and Portuguese, who had hitherto dominated the seas, and who were now united 
in one empire; and he had collected material for his work during a long residence in Goa, 
from where he had returned to Holland in 1592. Neither for him, nor for his Portuguese 
informers, was there any reason to conceal what they knew about the discoveries of the 
Spaniards. And if it should be objected that they were not fully informed about these 
discoveries, we may cite definite utterances on the part of the Spaniards. 

Thus, for instance, Urdaneta's friend and companion, Father ANDRES DE ÅGUIRRE, 
says (1584 or 1583) that no land existed in the run of 2000 leagues between the coast of 
New Spain and China.! Another authority who deserves to be, cited, is ANTONIO DE 
HERRERA, who, as official Spanish Historiographer (Coronista Mayor de Su Magestad 
de las Indias y su coronista de Castilla), had unrestricted access to all the archives of the 
country, and made an extensive use of their contents for the history that he compiled 
under the orders of the Council of the Indies. He too gives a short description of the 
navigation, in both directions, between Acapulco and the Philippines; but he also gives a 
list of all the islands in this part of the Ocean. After he has dwelt in some detail on the 
Ladrones, he continues: — 


Between these islands and the Philippines there are eighteen or twenty other islands which are 
called los Reyes, Corall Islands, and another group of islands los Jardines, also Pialogo, San Vilan, 
which is a little island near los Jardines, and Matalotes, and Arracifes, and San Juan or Palm Island 
in the neighbourhood of the Moluccas. North of the Ladrones lie five or six small islands, quite close 
to one another, which are called Volcanes, where there is a great deal of cochineal, and another little 
island Malpelo, on which there is fine cinnamon.? East of the Ladrones lie Dos Hermanas, two small 
islands in 10”, and San Bartolomé in 14”, and nearer New Spain the banks Miracomovas, Quitesueno 
or Catanoduermas, and in the neighbourhood of these the islands San Martin and San Pablo, a little 


t Coleccioön de docum. inéd., XII, p. 546. 

? Descripcioön de las Indias Oeccidentales, Madrid 1601, p. 6. — A description closely agreeing with 
Herrera's is to be found in the National Library at Madrid (Cod. J. 15); this has been published in Colecciön 
de documentos inéditos rel. al descubrimiento ... de America y Oceania, XV, 1871, pp. 409 et sequ. This 
seems to be either an older version of Herrera's own account, or more probably the work of one of his pre- 
decessors, which he for the most part copied word for word. In the extracts cited above the differences between 
the two works are quite trivial. 

3 This information about the products of the islands is, of course, completely incorrect. 
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island surrounded by reefs, and last of all, la Poblada, which lies furthest' to the east in the direction 
of New Spain.! 


Among the voyagers who had visited these islands, Herrera mentions in this con- 
nection only Alvaro de Saavedra; but from him come only two names, los Reyes and los 
Jardines (1528); while of the other islands west of the Ladrones los Corales, Matalotes 
and Arrecifes were named by Villalobos (1543), and San Juan by Espinosa (1522). The 
islands situated north of the Ladrones, Volcanes and Malpelo (Malabrigo), were dis- 
covered by Bernardo de la Torre (1543); from him, too, are also taken Dos Hermanas, 
which are incorrectly placed by Herrera in 10” N. lat.> Of the other islands east of the 
Ladrones San Bartolomé is a discovery of Loaysa (1526); the three reefs with the graphic 
names "Mind where yow're going”, "Wake up from your sleep”, and "Take care not to 
slumber”, were named by Arellano (1564); and finally we have San Pablo from Legazpi 
(1565) and la Poblada, which is possibly a perversion of la Anublada from Villalobos 
(1542). Of Herrera”s names thus remain only two which we are unable to explain, namely 
Pialogo San Vilan? and San Martin. 

South of California" Herrera further counts some other islands, amongst which 
Anublada reappears under its right name; the others are Santo Tomas, discovered by 
Grijalva in 1533 and in reality the same as Anublada, and Isla de Flores of unknown 
origin, and besides these "another island which is called las Monjas”. The position south 
of the southern point of California prevents us from identifying the last-named with 
Hawaii — further on, in my account of the maps, I shall show whence it derives its origin 
— and in other respects, too, it is plain that Herrera does not know of any land in that 
part of the Ocean where the Hawaiian group is situated. 


The most decisive testimony, however, we find in ANTONIO DE MORGA, whose 
work has already been cited several times. 

I have paused at the year 1609 because it was in that year that Antonio de Morga 
published in Mexico his book Sucesos de las Islas PhMilipinas. Morga had resided in the 
Philippines for eight years (1595 to 1603) as a member of the Royal Audiencia, he had 
taken an active part in the government of the islands, and had been a leading personage 
in their defence against the Dutch corsairs. After his removal to Mexico he had there, 
too, occupied a prominent post as alcalde del crimen de la Real Audiencia de la Nueva 
Espana. Thus both in his official position and as an eye-witness of the events that he 
relates, he had had unusually favorable opportunities of procuring complete and trust- 
worthy information. He had in his own person, moreover, made the voyage between 


UulZbidss på 79: 

? On his map these islands lie in 20”. The mistake seems to have arisen from Herrera's careless omission 
of a part of the above-named manuscript narrative, where the text runs: "Dos Hermanas que llaman å dos isletas, 
en viente y cuatro Ö viente y cinco grados; y otro, Sant Bernabé, y otra los Martires y Abreojo, un baxo mås 
de doscientas leguas antes de Los Ladrones, en diez grados” (Col. de doc. inéd., XV, p. 539). Thus the latitude 
of 10” refers to Abreojo, not to Dos Hermanas. 

3 This name, which in the text seems to indicate two separate islands, is on the map only one — 
Palo Vilan. 

+ "Al sur de la punta de California.”  Ibid., p. 32. 
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Mexico and the Philippines in both directions, and he was fully conscious of the signi- 
ficance of this route in both political and commercial respects. To what he has to 
say on these subjects, therefore, we must attach special importance; and as his account 
of the navigation of the northern part of the Pacific Ocean is the most complete that 
we have from these early times, we will here repeat it in its entirety.' 


Since I have told. . . the characteristics of the Filipinas Islands, and their customs and practices, 
it will not be inappropriate to discuss the navigation to them, since it is made thither from Nueva 
Espana; the return voyage, which is not short, or without great dangers and hardships; and that 
made in the eastern direction. ; > 

When the islands were conquered in the year of 1564, the Spanish fleet sailed under command 
of the adelantado Miguel Lopez de Legazpi, from Puerto de la Navidad situated in the South Sea, 
on the coast of Nueva Espana, in the province and district of Xalisco and Galicia, where resides the 
Royal Audiencia of Guadalajara. A few later voyages were made also from the same port, until the 
point for sending of these vessels was removed, for better and greater convenience, to the port of Aca- 
pulco, located farther south on the same coast, in 16 !/, degrees of latitude; it is 80 leagues from Mexico, 
and in its district. It is an excellent port, sheltered from all weather; and has a good entrance and 
good anchorages. Its vicivity is advantageous, being better provisioned and more populous than that 
of La Navidad. There a large Spanish colony has been established, with its alcalde-mayor, and royal 
officials who have charge of his Majesty's treasury; and these attend to the despatch of the vessels. 

The vessels that sail to the Filipinas, as they are despatched annually on his Majesty's account, 
must necessarly leave in the certain season of the brisas, which begin in the month of November and 
last until the end of March. This navigation should not be made at any other season, for from June 
the vendavals? blow, and they are contrary to the voyage. 

As a rule, these ships sail and are despatched at the end of February, or at the latest by the 
20th of March. They sail west toward the islands of Las Velas, otherwise called the Ladrones. The 
island of Guan, one of them, lies in 13 degrees of latitude. Inasmuch as the vessels on leaving Aca- 
puleo are wont sometimes to encounter calms, they sail south from 16 ?/, degrees, in which the port is 
situated, until they strike the brisas, which is generally at 10 or 11 degrees. By this route they sail 
continually before the wind, and without changing the sails, with fresh and fair brisas, and in other 
moderate weather, for 1800 leguas, without sighting any mainland or island. Then leaving to the south 
the Barbudos and other islands, and advancing gradually to a latitude of 13 degrees, they sail until 
they sight the island of Guan; and above it, in 14 degrees, that of La Carpana. This voyage to those 
Ladrones Islands generally lasts seventy days. 

The natives of those islands, who go naked, and are a very robust and barbarous race, go out to 
sea to meet the ships as soon as they descry them, at a distance of four to six leguas, with many 
vessels; these are one-masted, and are very slender and light. These vessels have a counterpoise of 
bamboo to leeward, and their sails are made of palm-leaves and are lateen-sails. Two or three men go 
in each one with oars and paddles. "They carry loads of flying-fish, dorados, cocoa-nuts, bananas, 
sweet potatoes, bamboos full of water, and certain mats; and when they reach the ships, they trade 
these for iron from the hoops of casks, and bundles of nails, which they use in their industries, and 
in the building of their ships. Since some Spaniards and religious have lived among them, because of 
Spanish ships being wrecked or obliged to take refuge there, they come more freely to our ships and 
enter them. 


t I here use the translation given by Messrs. Alfonso de Salvio, Norman F. Hall, and James Alexander 
Robertson in The Philippine Islands 1493—1898, Vol. XVI, 1904, pp. 199—206. This translation follows the 
original more closely than that made by Henry E. J. Stanley in the edition of Morga's work produced by the 
Hakluyt Society. In essentials the two editions are in complete agreement. 

? The Spaniards called the north-east trade-wind "las brisas” and the south-west monsoon "los 
vendavales”. 
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Our ships sail between the two islands of Guan and Carpana toward the Filipinas and the cape of 
Espiritu Santo, a distance of 300 leguas farther on, in the latitude of about 13 degrees. This distance 
is made in ten or twelve days with the brisas; but it may happen, if the ships sail somewhat late, that 
they encounter vendavals, which endanger their navigation, and they enter the islands after great 
trouble and stormy weather. 

From the cape of Espiritu Santo, the ships enter the strait of Capul at the islands of Mazbate 
and Buriacs; thence they sail to Marinduque and the coast of Calilaya, the strait of Mindoro, the shoals 
of Tuley, and the mouth of Manila Bay. Thence they go to the port of Cabit. This is a voyage of 
one hundred leguas from the entrance to the islands and is made in one week. This is the end of the 
voyage, which is good and generally without storms. if made in the proper time. 

These vessels now make the return voyage from the Filipinas to Nueva Espana with great diffi- 
culty and danger, for the course is a long one and there are many storms and various temperatures. 
The ships depart, on this account, very well supplied with provisions, and suitably equipped. Each 
one sails alone, hoisting as much sail as possible, and one does not wait for the other, nor do they 
sight one another during the voyage. 

They leave the bay and port of Cabit at the first setting-in of the vendavals, between the same 
islands and by the same straits, by the 20th of June and later. As they set out amid showers, and are 
among islands, they sail with difficulty until they leave the channel at Capul. Once in the open sea, 
they catch the vendaval, and voyage east, making more progress when they reach the latitude of 14 
or 15 degrees. 

Then the brisa starts. This wind is the ordinary one in the South Sea, especially in low latitudes. 
Since it is a head wind, the course is changed, and the bow is pointed between the north and east, 
as much as the wind will allow. With this they reach a higher latitude, and the ship is kept in this 
course until the vendaval returns. Then, by means of it, the ship again takes an eastern course in 
that latitude where it happens to be, and keeps that direction as long as that wind lasts. When the 
vendaval dies, the ship takes the best course that the winds allow, by the winds then blowing between 
north and east. If the wind is so contrary that it is north or north-west, so that the ship cannot take 
that course, the other course is taken so that they may continue to maintain their voyage without 
losing time. At 400 leguas from the islands they sight certain volcanoes and ridges of the islands 
of Ladrones, which run north as far as 24 degrees. Among these they generally encounter severe 
storms and whirlwinds. At 34 degrees is the cape of Sestos, at the northern head of Japan, 600 
leguas from the Filipinas. They sail among other islands, which are rarely seen, in 38 degrees, 
encountering the same dangers and storms, and in a cold climate, in the neighbourhood of the islands 
Rica de Oro and Rica de Plata, which are but seldom seen. After passing them the sea and open 
expanse of water is immense, and the ship can run free in any weather. This gulf is traversed for 
many leguas with such winds as are encountered, until a latitude of 42 degrees is reached, toward 
the coast of Nueva Espana. They seek the winds that generally prevail at so high a latitude, which 
are usually north-west. After a long voyage the coast of Nueva Espana is sighted, and from Cape 
Mendocino (which lies in 42!/, degrees) the coast extends 900 leguas to the port of Acapulco, which 
lies in 16 !/, degrees. 

When the ships near the coast, which they generally sight between 40 and 36 degrees, the cold 
is very severe, and the people suffer and die. Three hundred leguas before reaching land, signs of it 
are seen, by certain aguas malas, as large as the hand, round and violet coloured, with a crest in the 
middle like a lateen sail, which are called caravelas. This sign lasts until the ship is one hundred leguas 
from land; and then are discovered certain fish, with half the body in the form of a dog; these frolic 
with one another near the ship. After these perrillos are seen the porras, which are certain very long, 
hollow shoots of a yellow herb with a ball at the top, and which float on the water. At thirty leguas 
from the coast are seen many great bunches of grass which are carried down to the sea by the great 
rivers of the country. These grasses are called balsas. Also many perrillos are seen, and, in turn, all 
the various signs. Then the coast is discovered, and it is very high and clear land. Without losing 
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sight of land, the ship coasts along it with the northwest, north-northwest, and north winds, which 
generally prevail on that coast, blowing by day toward the land, and by night toward the sea again. 
With the decrease of the latitude and the entrance into a warm climate the island of Cenizas is 
seen, and afterward that of Cedros. Thence one sails until the cape of San Lucas is sighted, which is the 
entrance of [the gulf of] California. From that one traverses the eighty leguas intervening to the 
islands of Las Marias and the cape of Corrientes, which is on the other side of California in Val de 
Vanderas, and the provinces of Chametla. ”Thence one passes the coast of Colima, Sacatul, Los 
Motines, and Ciguatanejo, and enters the port of Acapulco — without having made a way-station or 
touched land from the channel of Capul in the Filipinas throughout the voyage. The voyage 
usually lasts five months or thereabout, but often six and even more. 


From this we learn that Morga, like many of his predecessors, expressly says that, 
on the voyage westwards from Acapulco, no land is sighted until the southernmost of 
the Ladrones is reached. On the voyage in the opposite direction, according to Morga, 
some volcanoes and rocks are seen amongst the Ladrones. As the latitude is given as 
24”, it is plain that Morga cannot mean the northernmost of these islands, but rather 
Volcano or possibly the Bonin Islands. Unfortunately in this part of his account 
Morga is not complete: when we come to the maps, we shall see that in these regions 
there appear a number of islands which Morga has passed over in silence. 

East of the meridian of the Ladrones and before the coast of America is reached, 
Morga speaks only of the two islands, Rica de Oro and Reca de Plata, situated in 38” lat., 
but seldom seen by seafarers. Morga, however, expresses no doubt as to their existence; 
and not long after his time they came to play an important part in the history of the 
discovery of the Pacific Ocean, a part so important that one might well be tempted to con- 
nect them with the most remarkable group of islands in the Pacific, namely the Hawaiian 
Archipelago. It is true that amongst the many hypotheses regarding the discovery 
of this archipelago I have not found any concerning its identity with these "Gold and 
Silver Islands”; it is true that it can be shown without difficulty that the legend of these 
islands is not due to any real discovery; but the explanation of the fact that this legend 
was kept alive so long may possibly be sought in the existence of some land that the 
Spanish seamen had really beheld — and in that case the Hawaiian Islands are the first 
that occur to one. As, moreover, the search for Rica de Oro and Rica de Plata was 
undertaken not only because of their supposed wealth in precious metals but also to 
discover a place of call for the Spanish galleons during their toilsome voyage from the 
Philippines to New Spain, an account of the history of these islands should not be 
regarded as lying outside the range of this work. 


CHAPTER V. 


The Fabulous Islands: Islas del Armenio, Rica de Oro, and Rica de Plata. 


WE can trace back to the very earliest times the idea that gold, silver and other 
of the most valuable things had their origin in the extreme limits of the known world. 
It was above all the Far East to which the Mediterranean peoples directed longing eyes 
in quest of these riches that were so hard to gain; and India became the native land, 
spoken of with all the glamour of the fairy-tale, not only for the valuable spices, but also 
for the precious metals. It was in the regions beyond the mouth of the Indus that the 
ancient geographers, Pomponius Mela and Pliny, placed the gold and silver islands, 
Chryse and ÄArgyre; and in the maps of Ptolemy we see on the East Indian Peninsula, 
not only Åurea and Argentea Regio, but also its extreme part, the Malay Peninsula, is 
marked with the long famous name Aurea Chersonesus. Concerning the isle of Taprobana 
(Ceylon), Ptolemy says that it "abounds with all sorts of metals, gold and silver”; to 
the east of it he places Iabadit Insula, also a place where gold is produced, and the 
seat of a town with the attractive name of Argentea Metropolis. These representations, 
which clearly refer to commercial centres on the Indian Ocean from which the metallic 
treasures found their way to the peoples of the ancient world through many intermediate 
hands, were reshaped by the imagination of mediaeval Christendom to islands of solid 
gold and silver; and with the tales about these was associated the name of Ophir, the 
land from which King Hiram”s fleets brought back to King Solomon gold which could 
be measured in hundreds of tons. 

It is generally known that the thirst for gold formed the most powerful incentive 
to explorers at the beginning of modern times; but although more and more extensive 
regions were brought to light by them, they sought in vain in America for El Dorado, in 
the Great Ocean for the Isles of Solomon, and in the East Indian Archipelago for the Gold 


1 Concerning the conceptions of Antiquity and the Earlier Middle Ages see Oscar PEscHEr's interesting 
artiele Goldene Berge und goldene Inseln, in his Abhandlungen zur Erd- und Völkerkunde, herausg. von J. 
LÖWENBERG, Lpz. 1877, pp. 35—44. — On the names Chryse and Argyre in the authors and cartographers of 
Antiquity and the Middle Ages see quotations in Iva4rR HALLBERG, L'extréme Orient dans la littérature et la 
cartographie de V Occident, Göteborg 1907, pp. 44, 144. 
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and Silver Islands — all of them lands where, according to the legends, the precious 
metals were to be gathered from the ground and did not need to be laboriously extracted 
from the interior of the earth. In spite of their failure, they found it difficult to give 
up the alluring picture. When they did not find what they sought in the regions which 
were indicated by the old legends and by the maps based thereon, they hoped for better 
success in still unexplored regions, and clutched with avidity at every hint that they 
were here to attain their object. 

The history of geography thus shows us how the Gold and Silver Islands have 
constantly, so to speak, been wandering towards the East. MaARrRco Poro had long ago 
spoken, in the most exaggerated language, of the wealth of gold in Zipangu, situated 
at the extremity of this part of the world, and had thus pointed out where the precious 
metals should preferably be sought. MARTIN BEHAIM, in his celebrated globe of 1492, 
revived the Argyre of antiquity in these regions, and we see an Auri Insula, north of the 
Philippines, in a map of the world published in Venice, 1554. After Japan had really been 
discovered, the most eminent geographer of that age, GERHARD MERCATOR, believed 
that he could identify it with Chryse of antiquity; and the sister island Argyre was placed 
in the vicinity by another cartographer of the time, ABRAHAM ÖRTELIUS, although he 
gives expression to his doubt as to the correctness of the information.? 

The notion of the richness of Japan in precious metals was kept up by the Portu- 
guese missionaries and navigators, who visited the country about the middle of the 
sixteenth century: FRANCIS XAVIER, the apostle of Japan, says, in a letter of 1552, that 
the country, owing to its wealth in silver, was named Islas Platareas, and assures his 
reader, in the course of an attempt to dissuade the Spaniards from expeditions to these 
regions, that, apart from the Japanese Islands, no other island had been discovered on 
which there was silver.? The reality, however, soon showed little to correspond to these 
lofty hopes;" and at any rate gold and silver could be obtained there only through trade 
with a people in a high state of civilization and with an orderly government. The country 
that the sagas had foreshadowed had manifestly not yet been found. Fancy still 
occupied itself with the idea, however: the Gold and Silver Islands could now be found 
only in the unknown ocean east of Japan; and here they had a further reason for seeking 
for them in the importance of finding a refitting place for the galleons on their long and 
laborious voyage to Mexico. The Spaniards therefore embraced with eagerness the 
stories spread about time after time which seemed to promise that the longed-for land had 
at length been found. 

One of Legazpi's companions, Father ANDRES DE ÅGUIRRE, who had accompanied 
Urdaneta on his return from the Philippines, and had gone with him to Madrid in order 
to give the King of Spain an account of the new conquest, says that Urdaneta had heard 
from a Portuguese captain of some islands situated between Japan and America. Aguirre 


! Remarkable Maps of the XVth, XVIth, and XVIIth Centuries, Amst. 1894, I: 3. 

? Isla de Plata, Argyra haec forte antiquorum” on the map Maris Pacifici (quod vulgo Mar del Zur) 
novissima descriptio; see Fig. 9 below. 

3 Monumenta Xaveriana, T. I, Madrid 1899—1900, p. 730. 

£ Cf. LupwiG Riess, Die Goldausfuhr aus Japan im 16., 17. und 18. Jahrhundert (Zeitschrift fär 
Social- und Wirthschaftsgeschichte, Bd VI, Weimar 1898). 
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had written down this narrative; but his copy had been lost when the ship on which he 
returned from Spain to Mexico had suffered shipwreck. Seventeen or eighteen years 
later, in 1584 or 1585, he jotted down from memory the principal points of the narrative 
and sent them to the Archbishop of Mexico, PEDRO DE MovyaA Y CONTRERAS, who was at 
this time acting as Viceroy of New Spain, and who was busy with plans for new disco- 
veries in that part of the ocean that lay in the route of the galleons. In order to emphasize 
still more the importance of these discoveries, and to encourage their achievement, Father 
Aguirre reported as follows:' — 

A Portuguese ship on the way from Malacca to Japan had put in at Canton and 
there taken in cargo, but, when the coast of Japan was already in sight, the ship was 
thrown out of her course by a westerly storm. For eight days they drove under storm- 
sails without seeing land; but when the weather cleared up on the ninth day, they sighted 
two large islands. They put in at a good harbour here near a great town, surrounded by 
stone walls, and were received very kindly by the inhabitants, who were white, wore 
elothes of silk and fine cotton stuff, and spoke a language which was different from that 
of the Chinese and Japanese, but which was so easy to learn that the Portuguese were 
able to make themselves understood by the natives during the forty days they stayed 
there. The islands were very fertile and rich in silver and other products; the goods 
they had on board were sold at a profit, and the ship was laden with silver, after which they 
started back to Malacca. The position of the islands is given as between 35 and 40 degrees; 
but the longitude in relation to Japan could not be determined in consequence of the 
stormy and hazy weather. The islands, which lay east of Japan, were called Islas del 
Armenio after an Armenian merchant, who had been sent ashore to bargain with the 
natives and who was highly esteemed by the people on board. 

The story of these islands, which the Spaniards obviously regarded as lying far out 
in the sea to the east of Japan, seems to have been also known to Captain FRANCISCO 
GaALI, for the island of Armenicao, which he mentions in the course of his voyage of 1584, 
can scarcely have been any other than Islas del Armenio.? 

I have tried to show in another place? that, as a matter of fact, these islands are the 
Loo Choo Islands, and that the story of the discovery is probably an altered version of the 
report, by the Portuguese captain DIoGo DE FREYTAS, of the first discovery of Japan by the 
Europeans; the statement as to the position of the islands could in that case be explained 
by a failure of memory on the part of Father Aguirre when he jotted down what he 
recalled of the story that he had lost many years before. This assumption, it is true, 
does not seem reconcilable with what Francisco Gali had to say about the position of 
Armenicao, which islands he, too, regarded as lying east of Japan; but even if the 
origin of the name Islas del Armenio must be regarded as unsettled, yet it is not 


1 Carta de Fray Andres de Asguirre al TIlustrissimo Seifior Arzobispo de Mexico, dando noticias del 
descubrimiento de las islas nombradas de Armenio, en la costa del Sur, in Col. de docum. inéd., XIII, 1870, 
pp. 5345—549. 

? Cf. p. 46 above. 

3 See the present writer's paper, entitled A Contribution to the History of the Discovery of Japan 
(Transactions of the Japan Soc. of London, Vol. XI, 1914, p. 252). 
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impossible that Aguirre confused some legendary notice of these islands with some 
more reliable narrative of a visit to Loo Choo. 

Be this as it may, what is certain is that Aguirre”s narrative was regarded by his 
contemporaries as referring to some islands far out in the ocean, and that it was connected 
with the myth of the Gold and Silver Islands: when Francisco Gali sailed from Acapulco 
on his voyage of 1585, he had been commissioned to explore "the mainland of Japan, 
Islas del Armenio, and all other islands of which he had any reason to suspect the 
existence in the South Sea, and off the coast of New Spain”.! 

These investigations were to be carried out on the return voyage from the Philippines 
to Mexico; but the enterprise was broken off through Gali's death shortly after his arrival 
at Manila in June 1585. The task of pursuing the plan was then entrusted to his successor 
in the command, PEDRO DE UNAMUNU; but the latter was suspected, and with good 
reason, of being animated by a greater interest in making private profit through 
commercial enterprises than in making geographical discoveries. Though he had been 
charged on penalty of death to follow his instructions exactly, he went from Manila 
to Macao with the evident intention of employing the great sums that he and his 
officers had with them. As this involved a breach of the recently imposed prohibition 
of all trade between the Spanish and the Portuguese possessions, Unamunw's ship and 
its cargo were confiscated in Macao; and in consequence of complaints on the part of 
the Portuguese authorities, the Governor of Manila sent a vessel to fetch him, his ship, 
and its crew. It is not known how Unamunu succeeded in evading these measures of 
precaution. After a year's stay at Macao he sailed thence, on 12 July 1587, on the 
voyage of which an account has been given above.? We have seen that he completed this 
voyage without having succeeded in finding the islands for which he had been especially 
instructed to search. 

Amongst these islands are now named for the first time, in addition to Islas del 
Armenio, Rica de Oro and Rica de Plata, which were later destined to play so great a part 
in the history of geographical discovery. 

Concerning the derivation of these names and the origin of the traditions about 
islands rich in gold and silver to which the names bear witness, we have no knowledge. 
It would not seem to be improbable, however, that the traditions, as was stated at a later 
period, derived from popular notions current in Japan. ENGELBERT KAEMPFER, whose 
two years residence in Japan, 1690—92, we have to thank for the first detailed description 
of this land, tells us that, E. or ENE. of the Japanese province Osiu (37” to 39 !/;” lat.), 
there lie, at a distance of at least 150 miles, two islands to which the Japanese have given 
the gorgeous names of Kinsima, the Gold Island, and Ginsima, the Silver Island, but whose 
position and nature they were anxious to keep secret from foreigners, and especially from 


1 Dr. OsKAR NacHoo, Ein unentdecktes Goldland (Mittheil. der Deutschen Gesellschaft fär Natur- und 
Völkerkunde Ostasiens, Bd VII: 3, Tokyo 1900). — Simultaneously with that work and independently of it, I 
had elaborated the view of the Gold and Silver Islands which is included in my book De franska sjöfärderna 
till Söderhafvet, pp. 191 et sequ. The relevant part of this latter work is here reproduced in a revised form, 
supplemented from later publications, 

> See p. 48 above. 
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Europeans.: Kaempfer supposes that these islands were the same as those whose fancied 
riches had, before his time, allured both Spaniards and Dutchmen into fruitless voyages 
of discovery. 

Whether the Japanese legend can have any foundation in dim remembrances of 
some land that had really been seen, we are not in a position to decide. A hint of such 
a land can possibly be seen in the name Gisima, which marks an island south-east of Japan 
in a map of 1595 by Luiz TEIXEIRA;” but on the other hand it must be acknowledged 
that the resemblance to Ginsima may be accidental and misleading for those who are 
unacquainted with the language. As regards the position, this fits in best with some 
island in the Shitchito Archipelago; but it seems to be more probable that it is a question 
of some more distant land, e. g. the Bonin Islands, and of a chance visit there which 
had fallen into oblivion when the Japanese again came upon these islands and gave them 
a new name.” 

If therefore we must regard as an open question the geographical significance of the 
Japanese names, and if we cannot with certainty connect them with the Spanish legend, 
yet it is evident, on the other hand, that this legend early took a firm hold of the Spanish 
imagination. Thisis shown by the way in which Antonio de Morga speaks of it: his words 
that Rica de Oro and Rica de Plata are but seldom seen suggest that he had no other 
knowledge of them except the information given to him concerning their approximative 
situation — information which he probably drew from some map existing in his time, 
of whose trustworthiness, however, Unamunu had already expressed his doubts, well 
founded on experience. 

Whether the results of Unamunuw's voyage were forgotten or his explorations were 
not regarded as satisfactory, the question of the Gold and Silver Islands was again made 
the subject of enquiry some twenty years after his time. The principal reason for this 
seems to have been the need of discovering places where the galleons could be repaired 
and provisioned in the voyage from the Philippines to New Spain. With this object 
SEBASTIAN VIZCAINO, an experienced navigator, had conducted two expeditions, in 1596 
and 1602, for the exploration of the coast of California. During the latter of these voyages 
Vizcaino had pushed further north than anyone before him, and he had investigated a 
number af harbours, of which one in particular, situated in 37” lat. and named after the 
Viceroy Conde DE MONTEREY, had been found especially suitable for the galleons. No 
settlement or colony, however, had resulted from Vizcaino'”s enterprise. That attention 
was now directed to another quarter seems to have been principally due to FERNANDO DE 
LOS R10S CORONEL, a man who, after having been Procurador General in Manila, had entered 


1 KAEMPFER, Histoire naturelle, civile, et ecclésiastique de Vempire du Japon, T. I, La Haye, 1729, p. 60. 

>? Reproduced by Tereki (Atlas zur Geschichte der Kartographie der japanischen Inseln, Budapest 
1909, Fig. 4) and, after a more recent engraving, by NORDENSKIÖLD (Periplus, Fig. 97). Even Antonio Sanches” 
map (see Pl. I to this paper) represents an island Gesima in a somewhat different position. 

3 Before the complete isolation of Japan at the beginning of the seventeenth century the Japanese 
carried on a extensive navigation on the surrounding oceans. It is therefore scarcely probable that the Bonin 
Islands were unknown to them before they were encountered, about 1675 (according to Kaempfer), by some 
wind-driven sailors from the island of Fatsisio-sima; a visit there, in the years 1592—95, is in fact reported 
by von Siebold (Geschichtl. Uebersicht, p. 44). Two hundred years later, 1785, they are said to have been 
well known to the Japanese, although they were still uninhabited. See ABEL-RÉMUsAT, Nouv. melanges asiati- 
guess, I IF Paris 18290p. 153: 
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the clerical profession and stood in high esteem among his contemporaries as a mathemat- 
ician and astronomer of the highest rank. He had occupied himself with the problem 
of determining the longitude at sea, and had invented nautical instruments for this 
purpose; he had put forward a plan for the conquest of Formosa, and had displayed great 
zeal for a number of other enterprises intended to enlarge the dominion of Spain in the 
South Sea. In particular he had proposed, in a letter of 20 June 1597 to the King, that, 
as the hitherto used route from Spain to the Philippines via Mexico had proved so costly 
and dangerous, they ought to make use of one or other of two other routes: one north 
of America through the Strait of Anian, "which separates the uttermost parts of China 
from New Spain”, the other through some inlets, which were supposed to penetrate into 
the interior of the American Continent from both sides in 45” lat., and which come so 
close together that an easy line of communication between the two oceans could be 
arranged here. In order to show the practicability of these proposals the story of several 
supposed voyages which were in vogue at this time is told in the letter in question." 

These proposals do not appear to have attracted any immediate attention; but in 
a letter of 16 February 1602 from the King to the Governor of Manila, Don PEDRO DE 
ACUNA, the latter is urged to send a copy of Fernando de los Rios's letter and to obtain 
information from bim and from other persons concerning the discovery of the two straits, 
and — what interests us most in this place — to express an opinion "whether it were 
expedient to take possession of La Isla de Armino in order to make a harbour there for 
the ships that pass between these islands [the Philippines] and New Spain in accordance 
with the information of the said Fernando de los Rios”.? 

Here we once more come upon a reminder of the previously mentioned Isla del 
Armenio; and that de los Rios in this connection had called attention to the importance 
of searching for Rica de Oro and Rica de Plata is established by an utterance from him 
at a later occasion. Probably he renewed his proposal in the course of a visit to Spain 
in 1606; and a result of this was a royal decree of 19 August in the same year, in which 
the execution of the plan was entrusted to Sebastian Vizcaimo; but the matter had to be 
postponed because the latter had already sailed with the galleon to Manila when the decree 
arrived at Mexico. When now the plan came up for renewed discussion, in connection 
with a proposal of Vizcaino to continue his exploration of the coast of California, the 
Viceroy, the Marquess DE MONTES CLAROS, expressed his disapproval of this last proposal, 
on 24 May 1607: Monterey was not suitable as a station for the galleons, because from 
there to Acapulco was only 25 to 30 days sail, and accidents by storm were always wont 
to take place from Cape Espiritu Santo until they pass the end of Japan, at the point called 
the Cape of Sestos, and reach 32” or 33” lat.; hence, declared the Viceroy, it would be better 
that the harbour should be provided, or at least sought, where it may be of use before the 
vessels enter the great gulf of New Spain; this he urged the more "because there are two 
islands in lat. 34” or 35”, named Rica de Oro and Rica de Plata, to the west of the harbour 
of Monterey and in almost the same latitude, though very distant in longitude”. He 


1 This letter is printed in Couin, Labor Evangelica, I, p. 582. Cf. BL. & Ros. IX, p. 310. 
? This letter is reprinted by MARTIN FERNANDEZ DE NAVARRETE in Colecciön de documentos inéditos para 
la historia de Espara, T. XV, Madrid 1849, p. 234 note. 
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adds that "those who have undertaken that voyage and have made it declare that both 
these islands are very well suited to be places for refitting for the ships from the Philippines, 
and that it would be advantageous to find them again and colonize one of them for this 
purpose”. The execution of the plan was to be carried out in this way: Vizcaino, as 
captain of the galleon, was to embark at Acapulco, and, after his arrival at Manila, take 
over the command of two small and lightly-laden ships equipped for no other purpose 
than discovery. After this discovery had been made, as they hoped, on the return voyage 
to New Spain, Vizcaino was to sail for the Philippines in the following year and then, 
with the trading ships, begin the equipment of a station on the islands sought for.! 

This plan was approved by the King on 27 September 1608; but the very next year 
it was altered at the instance of de los Rios, in that it was determined that as a starting- 
point for the expedition Acapulco should be changed for Manila. Nor was this to settle 
the question: it was not until after extensive discussions, in which de los Rios still took 
an active Part, that they returned to the first proposal that Vizcaino should start from 
Acapulco. That the plan was thought to deserve carrying out at all, was probably due to 
the detailed intelligence about the position of the islands that de los Rios brought for- 
ward during these discussions: he asserted that they lay at a distance of 150 leagues from 
Japan, Rica de Oro in 29” and Rica de Plata in 36”, and that he himself had seen them in 
the course of a voyage from the Philippines? — an assertion that can only be due to an 
illusion or to a lively imagination which confused his own observation with hearsay from 
others. The decision as to the starting-point, again, was certainly dictated by the fact 
that in October 1610 some twenty Japanese had arrived at Acapulco with Don RoDRIGO 
DE VIVERO Y VELASCO,? and that they could take their conveyance back to their native 
country as a pretext for the expedition, whose real object could thus be kept secret from 
the Japanese authorities. With the plan of going direct to Japan for this purpose, without 
calling at the Philippines, was also associated the decision of sending letters and presents 
to the Shogun, in order to persuade him to grant commercial privileges to the Spaniards 
in his country and to allow them to investigate the harbours on the east and south coast 
of Japan, where the galleons might be compelled to seek refuge. 

After all these preparations Sebastian Vizcaino was at length able to set sail from 
Acapulco on 22 March 1611. He did not depart far from the usual highway, but steered 
west in 12” lat.; and not till he had sailed 1400 leagues in this direction and thought that 
he was in the neighbourhood of the Ladrones, was the course altered to NW. in order 
to reach the latitude of Japan. They now encountered severe storms, which strained the 
ship and the seamen to the uttermost. The narrative of the voyage" says: "In this way 
the voyage was continued against wind and current, which were so violent that they took 
it for granted that they would never be able to reach the Japanese coast; it blew con- 
tinually from the south-west off the point of the country. They thus feared that they 
would be compelled to put in on the coast of Great Tartary or Korea.” This agrees 


See BL. & RoB. XIV, pp. 270—277. 

Cf. NacHop, op. cit., p. 340. 

Concerning this voyage see p. 80 below. 

Printed in Colecciön de documentos inéd. del Archivo de Indias, VIII, 1867, pp. 101—199. 
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closely”, it is further said, "with what was reported to the King and the Council [of the 
Indies] with regard to the futile endeavour to sail from 15” lat., where the Ladrones are 
situated, up to 35”, where the Gold and Silver Islands are said to lie, namely that they 
might have been driven up to 90”. And, perhaps as a side-hit at Fernando de los Rios 
and his speculations, it is added that "such an opinion may well be excused in a person 
who has seen nothing and understands nothing, for it is quite another thing to have studied 
cosmography and navigation and to have experience; and in this and in other things we 
have found how misled we have been in the matter of sailing from Acapulco to Japan, 
for the log-book shows clearly that, if they had kept on the appointed course, they would 
have run the risk of missing their objective and not reached Japan at all”. 

On 7 June it was resolved in a ship's council that they should seek land wherever 
they could find it, even if it were in 50” lat.; and two days later they made the east coast 
of Nippon in about 38”, after which Japanese seamen piloted the ship to Urangava (Uraga 
at the entrance to the Bay of Yedo). From here the commander went on an embassy 
to the Emperor, who received the Spaniards well and granted them the requested per- 
mission to survey the harbours. This survey was in fact carried out by the Captain on 
the east coast up to 40” lat., and by the pilot Lorenzo Vasquez on the south coast: a chart 
was drawn up on the basis of these surveys in four copies, and one of these was handed 
over to the Emperor as a gift.! 

While the Spaniards were busy with this hydrographical work, the English and 
the Dutch began to intrigue against them, disclosed to the Emperor the principal object 
of their voyage, and sought to frighten him with the Spaniards” lust of conquest. They 
also told the story of the Portuguese captain who had visited the Gold and Silver Islands, 
but could not state in what degree of latitude, in what point of the compass, or at what 
distance from Japan these islands were situated. The Emperor answered haughtily 
that he had no fear, even if the whole of Spain should come against him; that if the islands 
were under his crown he should know to defend them; and that if they were not, it was 
high time to search for them, and in any case he was the man who gained advantage 
from the discovery; but as the statement about the position of the islands was so uncertain, 
it would be pure chance if they were found.? The intrigue had no effect therefore; and 
Vizeaino could unimpeded steer out from Urangava, on 16 September 1612, on the actual 
voyage of discovery. 

On the 25th of the same month they had sailed more than 200 miles from Japan 
on the alleged latitude of the islands, and should thus be on the place where, according 
to the charts, they were situated; but no land was to be seen. They diminished the 
latitude to 34” without any result, though the weather wäs clear and they kept a sharp 
look-out from deck and mast-heads. They thought they could find signs of the nearness 
of land, however, in thick bands of floating pumice, "which the ship could scarcely 


1 A more detailed account of Vizcaino's stay in Japan is given by Nachod (op. cit., pp. 343 et sequ.). 
See also ZELIA NUTTALL, The Earliest Historical Relations between Mexico and Japan (Univ. of California Publ., 
Amer. Archaeology and Ethnography, Vol. 4, No. 1, Berkeley 1906). 

2 Col. de doc. inéd. VII, p. 178. — Compare the account of these intrigues in Relation des isles 
Philippines faite par I'Amirante D. HIERoniMo DE BANUELOS Y CARRILLO, p. 5 (THEVENOT, Rel. de divers voyages 
curieux, P. TI, Paris 1666; also printed in BL. & RoB. XXIX, pp. 68—385). 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 517. N:0 4. TS 


penetrate”, and in the occurrence of turtles and sea-fowl, "which are sure signs of land”. 
Once more they made for higher latitudes and strove in every possible way to find the 
longed-for islands, for the General would not return without certain knowledge as to 
whether they existed or not; but all was in vain. At last the sailors began to murmur, 
and the chief pilot declared "that there were no such islands in the whole world, that he 
had done everything in his power, and more than the Viceroy had commanded him to 
do”. Despite this, they kept sailing about for some days in a heavy storm, which, after 
the mainmast had been cut away and everything on deck had been thrown overboard, 
compelled them to turn back to Japan. On 7 November they again put in at Urangava; 
and as the ship was found to be unseaworthy, they commenced the return-voyage to 
Mexico, on 27 October 1613, in a ship built in Japan. In the course of this voyage also 
some fruitless attempts were made to discover the Gold and Silver Islands; and in January 
1614, after more than two and half years absence, the expedition arrived at Zacatula 
on the west coast of Mexico. 

It is not to be wondered at that, after such a thorough failure, the Spaniards should 
lose their zest in seeking after the chimerical islands; though it does not appear that 
belief in their existence entirely vanished. The indefatigable Fernando de los Rios again 
brought forward the question of their existence in a letter to the King (1619 or 1620), where 
amongst other things he says: — 


Inasmuch as that voyage is so long, and no fresh provisions can be obtained on the way, very 
many fall sick. For a remedy to that, God has placed, midway in the sea and on the voyage, an island 
that serves as an inn in the middle of their way, just as the Portuguese in their voyage have one at 
the island of Santa Elena, where they get fresh food. That island, which I call Rica de Plata, is large, 
and over one hundred leagues in circumference. Although some ships sight it in passing, inasmuch 
as its ports are unknown, no one dares to get fresh food there. Itis thought to be inhabited, for some 
signs of habitation have been seen. Itis very necessary that a small vessel sail from Manila to explore 
it, and that it look there for a good port, so that the ships can get water and wood, and reprovision. 
The exploration of it may be of the highest importance. It is necessary also because near that region the 
ships generally lose their rigging in storms, and they can be refitted and repaired there, and can con- 
tinue their voyage without having to put back to Manila. TI advised your Highness of that some years 
ago; as it is so important for that voyage I believe that a decree was sent to the governor in a former 
year to explore it; but that must be ordered again. A man of experience should be sent, so that he 
may display the prudence and make the exploration requisite, in accordance with the art and science 
of hydrography; and likewise so that he may live in Manila and examine the pilots of that line, and 
make faithful and accurate sea-charts. For that purpose I shall give him considerable enlightenment 
by giving him the documents of the demarcations, and the information that I possess, on which I 
have laboured much in order to serve your Highness. Nowhere does your Highness need a cosmo- 
grapher so much as in that land, for many things that arise and may arise.! 


It is striking that the author of this letter expresses himself so vaguely about 
Vizcaino”s voyage, in the preparations for which he had taken so great a part and about 
the results of which he could not have been ignorant, and also that he does not repeat his 
assertion that he himself had seen the islands. Possibly he succeeded now too in gaining 
a hearing for his proposal to search for them, or at least in bringing about a renewed 

IP GERor. AVI. ppai326—: 
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examination of the practicability of the proposal, for the Governor, ALONSO FAJARDO DE 
TENGA, in a letter to the King (dated Manila, 10 December 1621), states that he had looked 
through a memorial of the pilot GASPAR CONQUERO, "which treats of the exploring of 
the island of Oro”, and adds that, "as soon as he [Conquero] makes this port, or there is 
any other person suitable for conducting this exploration, and to be given the island as an 
encomienda [feud], I shall do as your Majesty orders”. But we do not know that this 
led to any consequences. 


The plans of discovery given up by the Spaniards were taken up by other nations, 
first by the Japanese. The English commercial agent RICHARD CocKs states that, 
during his stay at the imperial court, the Japanese Admiral had taken great pains 
to induce WILLIAM ADAMS, who played such an important part in the establishment of 
Dutch and English trade connections with Japan, to be pilot in an expedition towards 
the north to take possession of certain islands which were said to be rich in gold. As 
Cocks fancied that the English were suspected of similar plans, he was anxious to give 
an opposite impression and tried to persuade the Admiral that it would be better to induce 
the Emperor to undertake the conquest of the Philippines in order to drive the Spaniards 
from those islands, whose nearness constituted a danger for Japan.” Neither proposal, 
80 far as I know, led to any result. 

The matter aroused more serious attention with the Dutch. One of their trade- 
agents, WILLEM VERSTEGEN, had picked up in Japan confused reports of the Gold and 
Silver Islands and of the attempts of the Spaniards to look for them. On 7 December 
1635, he put together a detailed account of these,? which he sent to the Governor-General 
of Batavia with the intention of prevailing upon him to work for the discovery that the 
Spaniards had missed. In the report of Verstegen two Spanish voyages are mentioned: 
in the former, which had taken place "a very long time ago”, a wind-driven vessel had 
come across a large and hilly island, inhabited by a friendly, white, well-shaped, and 
well-dressed people, and where gold and silver could be gathered on the shore — even 
the cauldrons and other cooking utensils had been made of the same metals —; the second 
expedition, which had been under the command of "General Jan Bastiaen Busquaine”, 
had, in consequence of unintelligent leadership, failed in its actual search for the island, 
but had nevertheless in its voyage back to Mexico with a Japanese ship, come in sight of 
it. Evidently we have here a re-echo both of Aguirre'”s narrative of the Portuguese captain's 
voyage, with romantic additions, and also of Vizcaino's exploring expedition, with the 
incorrect statement that the land sought for had really been observed. The position of 
the island is stated by Verstegen as 37 '/,” lat., about 400 [Spanish] miles east of Japan; 
and he adds that it had several times been seen by the Spanish galleons both on the 
voyage out and the voyage back between Manila and New Spain, although the captains, 
in accordance with their instructions, had neglected to visit it. 


UNBI. NS NROB, AN, PX lg. 
? Diary of Richard Cocks 1615—422, ed. by E. M. THomPson, Vol. II, London, Hakluyt Soc. 1883, 


3 Printed in Reige van M. G. Vries uitg. door P. A. LEuvPE, Amst. 1858, pp. 35—40. 
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Verstegemn's representations immediately gained a hearing from the Dutch authorities 
both in the East Indies and in the mother-country, and found an especially warm supporter 
in the recently appointed Governor-General of Batavia, ANTONIO VAN DIEMEN. Various 
circumstances, however, prevented the carrying out of the enterprise until 1639, when 
two vessels, the Engel” and the "Gracht”, were sent under the command of MATTHIJS 
QuaAsT and the afterwards so famous ABEL TASMAN.! In the instructions made out for 
them it is stated that the Gold Island should be sought for in 377/,” lat., about 400 miles 
east of Japan, but that some other islands also, which according to the Spanish charts 
were situated in a somewhat lower degree of latitude, and nearer Japan, ought if 
possible to be explored: amongst these last-named islands is mentioned ""Armeneti” — 
without doubt the Isla del Armenio — and Rica de Plata. 

The expedition left Batavia on 2 June 1639 and steered north of Luzon; on 17 July 
they saw a reef which received the name of Engelsdroogte;” and 20—22 in the same month 
three islands were discovered, which were named Hooge Meuwen, Engels, and Grachts 
HPilanden, and later were called by the common name of Quast's Eilanden.? A month 
afterwards, on 24 August, the coast of Japan was sighted in 37” 40', and from there they 
now steered due east. With admirable persistence the two captains explored the sea 
between 35 !/,” lat. up to.42”, and in course of this search, according to their own reckoning, 
they sailed a distance of 600 Dutch or 700 Spanish miles in an easterly direction. All 
this search was fruitless; and, as sickness and death began to make terrible havoc amongst 
the crews, they were compelled to turn back; and for the same reason, they could not 
carry out the explorations, prescribed in their instructions, of Korea and the coast of 
Tartary. On 1 November they were again in sight of Japan, sailed round the Shitchito 
Archipelago, — to which Siebold has given the name of Tasman Islands — and after 
passing through the Van Diemen Strait, reached the Dutch settlement Zeelandia on 
Formosa, on 24 November. 

The remarkable chart! on which the course of the expedition is plotted out shows 
both the islands and coasts observed on the voyage and also their position in relation to 
the land contours on a map sent with them to guide the expedition; which map, based 
on Spanish sources, must be regarded as representing the conception of the geography of 
these regions which at that time prevailed amongst the Dutch. Strangely enough, we 
find on this map no indication whatever of the islands the search for which was the chief 
object of the expedition; and yet it is said expressly that these were marked on the Spanish 
maps that had been consulted in planning the voyage and probably also taken on board 
the ships.” 


! Concerning their voyage and the preparations for it see the detailed account in J. E. HeEErEs, Abel 
Janszoon Tasman, is life and labours, pp. 19—33 (in Tasman's Journal, Amst. 1898). The log-book kept 
on the "”Engel” was published by TELEKI (op. cit., pp. 47—95). 

? Undoubtedly the same as de la Torre's Abreojos and Urdaneta's Parece Vela (cf. above p. 39); 
rediscovered in 1789 and now called after its then discoverer Douglass Reef. 

3 The Volcano and Bonin Archipelagos. See Pu. FR. Von SIEBOLD, Geschichtliche Uebersicht der Ent- 
deckungen der Europäer im Seegebiete von Japan und dessen Neben- und Schutzländern, Leyden 1862, p. 96; 
"TELEKI, op. CU., P. 96. 

+ Reproduced in facsimile in HEErEs” above-cited work (Tab. III. 

> HEERES, op. cit., pp. 24, 25, 28. 
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The unfortunate issue of this enterprise could not deter the Dutch from renewing it. 
Tasman himself, who had taken part in the expedition, soon declared himself prepared 
to go out again with the same object; and van Diemen still showed his willingness to 
support the plan. On 4 April 1643, a new expedition sailed to search for the Gold and 
Silver islands, but also, like the former, with the object of exploring the regions north of 
Japan. It consisted of the ships "Castricum” and ""Breskens”, under the command of 
MAARTEN GERRITSZ. VRIES and HENDRICK CORNELISZ. SCHAEP.! On 19 May the two 
ships were separated by a storm off one of the above-named Shitchito Islands, which 
was consequently called Ongelukkig FEiland (now Fatsidsio-shima), and each of them 
steered independently for the northern parts of Japan. 'The ""Breskens” here made no 
discoveries of any great importance, while Vries on the "Castricum” found a number of 
new islands which have played an important part in the history of discovery, but with 
which we have no occasion to concern ourselves in this place. Both vessels also made 
attempts to reach the Gold and Silver Islands; Vries had to turn back on 1 October in 
36” 56' lat., after having sailed 460 miles eastwards; the "Breskens” is said to have sailed 
500 miles in the same direction. No islands were seen, but they did observe signs of land, 
such as birds, driftwood, etc. 'The last-named voyage was taken under the command 
of the mate, because the Captain Schaep had been treacherously captured by the Japanese, 
with some of his people, when he had incautiously put in at a Japanese harbour in order 
to provide himself with food and water. The captured Dutchmen were conveyed to 
Yedo and subjected to a strict interrogation with the object of finding out the intention 
of their voyage. They confessed that they had intended to go to "Tartary” in order to 
open up trade with the rich towns which were believed to be situated there; but the plan 
about the Gold and Silver Islands was carefully concealed. The Japanese, however, 
doubted their good faith in this respect also: in one of the interrogations they said that 
the Emperor regarded it as no trivial offence that they had intended to steer to the islands 
rich in gold and silver, which were situated out in the sea in a south-easterly direction 
from the Japanese coast, but still subject to the Emperor'”s rule. When the Dutchmen 
assumed an innocent expression and enquired where these islands might be situated, 
they received the answer that they lay 60 miles away from "the point of Yedo”; from 
which Schaep drew the conclusion that the Japanese meant the island off which the two 
Dutch ships had lost sight of each other.” 

This expedition ended in the arrival of the ships "Castricum” and ""Breskens” at 
Formosa on 18 November 1643, after having met again by chance off the south coast of 
Japan. In December of the same year Schaep and his fellow-captives obtained their 
liberty through the mediation of the Director of the Dutch factory in Nagasaki. 


1 See the above cited narrative, edited by P. A. LeuPE after a journal kept by C. J. CoEN on board 
the "”Castricum”, and equipped with a number of appendices by P. F. von SIEBOLD; printed at Amsterdam 
in 1858. 

? ARNOLDUS MONTANUS, Gedenkwaerdige Gesantschappen der Oost-Indische Maetschappy aen de Kaisaren 
van Japan, Amst. 1669, pp. 339, 340, 
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With these two unsuccessful attempts the Dutch ceased to search for the Gold and 
Silver Islands; nor did the seamen of other nations feel tempted to go in quest of their 
supposed treasures. 

This did not mean, however, that these islands had played out their part in the 
history of geography: they still retained their place on the maps, or at least on some of 
them. From the seventeenth century, however, we know only two such, namely that by 
ANTONIO SANCHES dated 1641; and another Portuguese map of about the same date (in 
the Bibliothéque Nationale in Paris).: Other such maps are mentioned, however; and 
as to Rica de Oro and Rica de Plata, after being long ignored in the literature of navigation, 
again make their appearence in the narrative of a voyage by the Italian GEMELLI CARRERI 
in 1696; it can scarcely be doubted that it was through the charts used on the galleon 
that his attention had been directed to these islands. As he denies absolutely his belief 
in their existence, one must assume that it is only as any example of current sailors” yarns 
that he cites a story of a galleon which, on its way from Manila to New Spain, had been 
driven by storms to an island where they had provided themselves with fresh sand to 
replace that which had been blown away by the wind from the fireplace; and when, after 
arriving at Acapulco, they were poking about in this sand, they had there found a lump 
of gold which had been melted out of the sand by the heat.” 

Not even sailors seem to have put much faith in such stories. Far from feeling any 
temptation to try to ascertain their veracity by searching for the mysterious islands, 
they rather regarded them as a danger to navigation, which they ought, if possible, to 
try to avoid. Gemelli Carreri himself says that the galleon on which he was travelling 
altered his course so as not to strike unawares on Rica de Plata, when they believed 
themselves to be in its vicinity; and a similar line of action is repeatedly mentioned in 
the voyages of the galleons during the eighteenth century." Evidently it was solely the 
appearance of the islands on the charts that gave occasion to these manoeuvres; and 
this is confirmed by the charts themselves, and also by the sailing directions. 

The first printed maps on which appear Rica de Oro and Rica de Plata are two 
by the eminent geographer GUILLAUME DELISLE, viz. his Hémisphere Oriental (drawn 
in 1720, printed in 1724) and his Carte d Asie dressée pour VP usage du Roi (June 1723). 
Amongst the material which Delisle used for these maps there were also hand-drawn 
Spanish charts; and upon all such charts that we know from the eighteenth century 
these islands are found; they are also mentioned in the Pilot CABRERA BUENO's manual 
for the navigation in the Pacific (1734). We shall return to these charts and sailing 
directions: it was undoubtedly their testimony that led the Spanish government to set on 
foot for the last time an inquiry about the existence of the islands and to take a decision 
which definitely expelled them from the history of Spanish discovery. 


! For the former see Pl. I to this paper; the latter is reproduced by TELEKI, op. cit., Tab. V, 1. 

> See p. 100 below. 

> The story is evidently taken from Relation des Isles Philippines par HIERONIMO DE BANUELOS (cf. 
note 2 on p. 72 above). 

t As shown by the accounts of these voyages summarized in Chapter VII, Rica de Oro or Rica de 
Plata or both are mentioned in the logs for the years 1701, 1703, 1722, 1731, 1732, 1734, and 1740. 

> See Fig. 20 and 22 below. 
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In 1730, "on account of certain proposals offered by the Marquis de Monte Castro”, 
the Spanish government had resolved to obtain information as to these islands in Manila 
from pilots and other experts: they were to answer the following questions:: — 


1. Whether the same reasons which in the year 1606 were supposed to exist for making a 
settlement on the Rica de Oro and Rica de Plata did then continue? 

2. Whether the navigation to New Spain continued to be performed by the same route as at 
that time? 

3. What was known concerning the said islands? 


To these questions four answers came in, which are given by BURNEY in the 
following excerpts: — 


'The navigation from the Philippine Islands to New Spain, not being performed with the general 
trade wind, but with all winds, there can be no fixed route. But itis always the practice to sail towards 
the north, leaving now as formerly the Islands [Rica de Oro and Rica de Plata] on the right hand. An 
intermediate port between the Philippines and New Spain would at all times be convenient. Manila, 
18 November, 1733. Signed HENRIQUE HERMAN.? 


By the marking of the sea charts, the island Rica de Oro lies from Cape del Espiritu Santo, 
ENE 2/, N., distant 660 leagues; and is in latitude 29? 45 N. And Rica de Plata lies from the same 
Cape, NEbE., distant 760 leagues; and is in latitude 33? 36' N. November 25, 1733. ; 

Signed GERONIMO RIOMERO.? 


According to my spherical chart, Rica de Oro bears from the Volcan de San Agustin, which is 
in 19? 25' N. (one of the chain of the Ladrones), NEbE., and is in latitude 29? 25' N., and distant 
from the Volcano 342 French leagues. Rica de Plata lies NEbE. 3? N., distant 420 leagues from the 
Volcano; and is in latitude 32? 50' N. They will be of the same utility as was formerly supposed, if 
they lie in the aforesaid parallels, which I hold to be very uncertain. December 2, 1733. 

Signed PEDRO LABORDE FAUJIAS.! 


In four voyages that I have made from the Philippines to New Spain, I have passed between 
the islands Rica de Oro and Rica de Plata, leaving one to the north and the other to the south; that 
is, keeping between the parallels of 30” and 36? N., in which those islands are situated. December 10th. 

Signed MANUEL GALVEZ. 


When the question was afterwards brought forward for settlement, there was also 
a representation made by some merchants at Manila against the proposal of the Marquis 
de Monte Castro, which they affirmed would prove, if accepted, injurious both to the 
Royal revenue and to commerce; and the Governor of Manila too had reported against 
the proposal. 'The royal decision, given on 12 December 1741, is to the following effect:? —- 


From all the information received, there appears no reasonable encouragement to attempt the 
aforesaid discovery; since in so long a time as from the year 1606, in which notice was received of these 
islands, to the present hour, the galleons have navigated this passage without being under the necessity 


1, BUENEY, Op. cit., Il; på 263: Of NACHOD, Op, Cub, Ps Look 

>” He is known as pilot on the galleons in the years 1709, 1717, 1727, and 1730. Cf. below Chap. VII. 

3 Possibly a clerical error for GERoNIMO MONTERO, the commander of the »Nuestra Senora de Cobadonga»>, 
captured by Anson in 1743. 

+ This evidently means PEDRo LAVOR DE TaAncIos, who was Piloto segundo on the galleon "Nuestra 
Senora de Guia” in 1732; see below p. 119. 

> See BurRNEY, op. cit., II, p. 264. 
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of seeking them; moreover, their situation is not ascertained, for some report them to lie in more degrees 
than others; neither is their size known, nor the kind of people inhabiting them, nor even whether 
they are inhabited or not: and the means which the Marquis de Monte Castro has proposed for making 
this discovery appear impracticable. It is therefore ordered, that no alteration shall be made from 
the track in which the galleons have annually sailed to New Spain. 


It is striking that the fruitless attempts to find the Gold and Silver Islands in the 
places which were given in the Spanish charts never led to the idea of identifying them 
with any other islands which these charts placed in other positions, and that during so 
long a period we do not hear any mention of any attempt to explore the group of islands 
in which people afterwards believed that they had found the Hawaiian Islands. Tf these 
had really been discovered, or if the memory of that discovery had survived from older 
times, there can scarcely be any doubt that the thirst for gold or the practical advantage 
of rendering the galleon-traffic safe would have contributed to direct attention to them. 
But, as has already been said, and as hereafter shall be more fully shown, that part of 
the ocean where Hawaii 1s situated, remained unknown until Cooks time. 

For the rest of Europe, outside Spain, the discovery of the Gold and Silver Islands 
had lost all practical interest after the Dutch expeditions. A change in this respect took 
place when the discovery of the Anson chart re-awakened the belief in their existence. 
Seamen therefore again began to search for them, but now it was no longer to acquire 
for themselves their riches, which had already been relegated to the region of sailor”s yarns, 
but to fix their position out of purely scientific interest. After these efforts too had failed, 
the islands enter upon the last stage of their history, when they, so to speak, return from 
their wandering in the unknown, to be identified with lands that had been previously 
discovered and named. We shall take up that part of the question when we come to 
deal with the influence of the older maps on modern voyages of exploration. 


CHAPTER VI. 


The Voyages of the Spanish Galleons during the Seventeenth Century. 


AFTER the digression made in the preceding chapters we resume the account of the 
Spanish voyages. 


1609. Three ships sail from Manila in July. All of them were exposed to dangers 
and storms. The ship "San Andres”, which was almiranta, and was the only one to reach 
New Spain, encountered such terrific storms that its bow was under water during most 
of the voyage, and they were in such great danger that the pilot vowed never to embark 
again — "a very rare thing”. The ship "Santa Ana”, almost entirely dismantled by the 
violent winds and heavy seas, reached Japan; and its arrival there was through not a 
little of God”s mercy. Although it remained thirteen days aground in a port of the kingdom 
of Bungo (Kiushu), still it did not go to pieces. On the contrary it was able to refit, and 
to prosecute its voyage the following year, 1610. The ship "San Francisco”, under 
command of General Don JUAN DE EZQUERRA, encountered a greater storm: it was com- 
pletely wrecked, on 30 September 1609, at Otaki, forty leagues from Yedo. Thirty of her 
crew or passengers were drowned; but the survivors were received most hospitably by 
the Japanese. Among these survivors was Don RODRIGO VIVERO Y VELASCO, who in 
1608—9 had been acting Governor in Manila and was now on his way back to Mexico. 
He went to Yedo, and was there well received by the Shogun, and succeeded in concluding 
a treaty with him assuring the Spaniards in Japan various privileges. Finally, he sailed 
away in a ship built by the Englishman, WILLIAM ÅDAMS (rechristened the "Santa Buena- 
ventura”), on 1 August 1610, and arrived at Matanchel in California on the subsequent 
27 October. (BL. & RoB. XVII, pp. 132—7. J. MurDocH, Hist. of Japan, Kobe 1903, 
pp. 478—480.) 


1610. The "San Francisco” and another ship sail from Acapulco on 25 March, and 
arrive at Manila on 6 Juni. "Both vessels were very swift, and the winds strong.” (BL. 
& RoBz. XXIV, p. 58.) 

The capitana "San Juan Bautista” sails from Manila on 12 July; the almiranta 
sails four days later but cannot keep the sea and returns to the Philippines. (BL. & RoB. 
XVII, p. 144.) 
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1611. SEBASTIAN VIZCAINO with the ship "San Francisco” sailed from Acapulco 
on 22 March. This expedition, whose object was partly to open up commercial inter- 
course between New Spain and Japan, and partly to search for refreshing places for the 
Spanish galleons, is spoken of at length in the preceding chapter. In this place we need 
only remind the reader that the course was at first west along the usual highway in about 
12” N. lat., that when they had reached the neighbourhood of the Ladrones, they steered 
northward, and on 9 June reached Japan without — to judge by the account of the voyage 
— any land having been seen. It was not till 16 September 1612 that Vizcaino could set 
about the real object of his journey — viz. the search for the Gold and Silver Islands, 
from which quest, however, he returned to Japan, on 7 November 1612, without having 
effected anything. Finally, on 27 October in the following year, Vizcaino entered upon 
his return-voyage from Japan in a ship built there and placed by a Japanese daimio at 
his disposal, and with this he reached Acapulco on 25 January 1614. During this last 
voyage, too, he sighted neither the islands sought nor any other land. 

Two ships, the capitana under the command of General Don FERNANDO DE SILVA, 
the almiranta under the command of Admiral JUAN DE BALMACEDA, leave Acapulco on 
23 March 1611, pass the Ladrones in 16 ?/,” on 29 May, and arrive at Cape Espiritu Santo 
on 10 June. (Narrative of Fernando de los Rios Coronel in Bibl. Nac. at Madrid, MS. 
3176 in-4”; another narrative Ibid. MS. 3212 in-4”. Communicated by Dr. Bruno Rolf. 
Cf. Col. de docum. inéd. para la historia de Espana, XV, 1849, p. 82.) This voyage went 
well and was faster than usual. One of the passengers on board the almiranta was a 
Jesuit father: everybody on board made their confession to him, "which was a great 
service to the Lord but gave no little trouble to the good father, who, being the only 
religious on board, had to hear the confessions of more than four hundred persons, despite 
his customary attacks of sickness”. (COLIN. I, p. 217.) 


1612. There was nothing with which to make the dispatch of the ships to New 
Spain, and an advice patache alone was sent. (BL. & RoB. XXVII, p. 194.) Two ships 
arrive from New Spain. (COoLrin. I, p. 217.) 


1613. Two :ships arrive at Manila from New Spain. (Corin. I, p. 217.) 
1614. No ship from New Spain. (Corn. I, p. 217.) 


1616. The ship expected from New Spain — the "Angel de la Guarda”, in command 
of General Don FRANCISCO BRAVO DE LA SERNA — arrived. It had put in at Japan, where 
the General was well received and obtained permission to leave, without having received 
any ill treatment. When he reached the Philippines and learned that the Dutch had 
taken the passage in order to enter the port of Cavite, he took the ship to the most hidden 
place that he could find. Having made port in haste, he unloaded the silver — more 
than 800,000 pesos — and stored it inland; then, while anchored, he took ashore all the 
rest of the cargo. (BL. & RoBz. XVIII, pp. 32, 51; XX, p. 48.) In consequence of the 
attacks of the Dutch, probably no ship was sent this year from the Philippines: hence 
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the statement (BL. & Roz. XXVII, p. 195) that two ships sailed, but put back, is 
probably incorrect. 


1617. Several ships were sent from New Spain to the Philippines: two dispatch- 
boats reached these islands in February and one in March. Another patache, "San Jero- 
nimo”, a small Peruvian ship, which was almost wrecked among the islands because the 
vendavals had set in early and with violent force, arrived from Acapulco at Cavite on 
26 June. It is said further that the small almiranta from New Spain was wrecked off 
Japan, while the capitana "was also destroyed, having been burned on this coast with 
two other vessels, fragatas, which were with it”. These statements seem difficult to 
reconcile and are probably not correct in detail. (BL. & RoBz. XVIII, pp. 43, 53, 116; 
XX, pp. 48, 95; XXIV, p. 91.) — This year two ships were sent from the Philippines to 
New Spain, under the command of JUAN PARDO DE LOSADA; and both of them put back. 
(BL. & Rorz. XXVII, p. 196.) 


1618. Two ships sail from Acapulco on 2 April and arrive at Cavite on 5 July. — 
From Manila depart two ships in the beginning of August: the capitana under the command 
of General Don ANTONIO DE LEOzZ, the almiranta under the command of JUAN BAPTISTA 
DE MOLINA: they reach Acapulco after four months. (Br. & BRoz. XVIII, pp. 116, 133, 
136, 247.) 


1619. The two ships which had come to Acapulco in the preceding year sail thence 
in April and arrive at Manila on 3 August; "they have been among the most fortunate 
ships seen here”. — In the beginning of August the galleon "San Nicolas” sails from the 
Philippines to New Spain: 330 persons die in the voyage, "on account of its late departure”. 
(BL. & RoB. XVIII, p. 247; XX, p. 128.) 


1620. Three ships, amongst them the capitana "San Nicolas”, sail from Acapulco 
under the command of FERNANDO DE AYALA. One or more of these were compelled to 
put in at Japan, because they had sailed so late that the season of the vendavals had 
already set in. A Dutch fleet under BARTHOLOMAEUS VAN NSPILBERGEN Was cruising 
about, waiting for them off Cape Espiritu Santo. When the opposed fleets met on 26 June, 
the Spaniards succeeded in escaping under cover of darkness: the capitana was driven 
ashore at Albay, north of the Embocadero, and was lost there, after they had managed to 
land the silver and send it overland to Manila; a similar accident befel the almiranta in 
Palapag roads (Samar). (BL. & RoB. XX, p. 95. D. A. Stoos, De Nederlanders in de 
Philippijnsche wateren, Amst. 1898, p. 50. Brit. Mus. Add. MS. 17625.) 

Two ships sail from the Philippines to New Spain: the capitana "San Andres” 
under General FERNANDO CENTENO MALDONADO, the almiranta under FRANCISCO DE 
SALAZAR. The latter, while sailing out of the Embocadero, encountered hurricanes so 
furious that it seemed as if the sea would swallow it up. They tried to make port in Japan, 
but it was impossible, and they finally arrived, on 30 November, at Manila, rounding Cape 
del Bojeador. Three days before these tempests commenced, they sighted the capitana, 
but never saw her again. Probably, however, the capitana succeeded in reaching Aca- 
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pulco, and the report is probably incorrect in saying that "it was lost, 30 leagues from 
Manila, through the fault of the pilot, whom they hanged there”; or possible this state- 
ment is to be referred to some other vessel. (BL. & RoB. XX, pp. 34, 44, 106. Of. CortIiN. 
3 po2231) 


1621. This year it was resolved that the ships from Acapulco should not sail later 
than April, and that they should take with them sealed orders as to what port they 
should put in at, because it was feared that the Dutch would lie in wait for them off Cape 
Espiritu Santo, as in the preceding year. It was not until I August, however, that the 
galleon "San Andres” arrived: it cast anchor in a harbour near Punta Balinao (on the 
west coast of Luzon), 80 leagues from Manila. (BL. & Ror. XX, pp. 44, 73, 114.) 

The galleon ""Nuestra Senora de la Vida”, in command of General Don FERNANDO 
CENTENO, on her way to New Spain was becalmed in the passage near Isla Verde, in the 
Philippine archipelago; taken by the current it struck on that island. (COoLIiN. I, p. 223. 
Brit. Mus. Add. MS. 17625.) 


1625. The ships which this year sailed from Manila to New Spain were the best 
which had been dispatched for many years: each of them measured 500 to 600 toneladas; 
they were well equipped with artillery and other requisites; and they were richly laden. 
Because of the danger which it was believed that they would incur from a Dutch fleet, 
which, it was said, was to pass through the Straits of Magellan, the Viceroy of Mexico 
sent a dispatch-ship to the coast of California to reconnoitre in those waters and warn 
the coming galleons. — The almiranta which this year sailed from New Spain arrived at 
Cavite on 29 June. (COLIN. I, p. 232.) 


1627. The ships from New Spain arrived later this year and were less richly laden 
than had been expected. The whole of July passed in expectation of them; and it was not 
until the middle of August that the galleons for Acapulco could depart. They completed 
their journey safely. (COLIN. I, p. 236.) 


1628. On 4 August the galleons from Manila sailed for New Spain. On the previous 
day two ships had arrived from thence, which had taken four whole months for a voyage 
that is usually performed in three. They had undergone thousands of hardships and 
sicknesses because they had left Acapulco a fortnight too late. (COLIiN. I, p. 237.) 


1629. Two ships that had sailed from the Philippines in the preceding year left 
Acapulco late, and the vendavals set in early. They arrived at the Philippines in the 
beginning of August after a rough voyage. (Br. & RoBz. XXIII, pp. 47, 61.) One of these 
would seem to have been the "San Ignacio”, General Don DIEGO DE ASCUETA, which put 
in at Puerto de Palapag in 1629. (Brit. Mus. Add. MS. 17625. Corin. I, p. 33.) 

On 1 August the capitana "San Juan” and the almiranta "San Luis”, sailed from 
Cavite, the former quite recently completed, the latter practically new: both are described 
as "the best ships that have sailed from this place”. After they had passed the Embo- 
cadero in good weather, on 20 August, they encountered a few days afterwards a bad 


84 DAHLGREN, THE DISCOVERY OF THE HAWAIIAN ISLANDS. 


storm which separated the two vessels from each other. '"The almiranta suffered the 
most terrible voyage that ever ship has suffered. For after a few blasts they had to cut 
down the mast, and, when they reached 36”, they lost their rudder. In such plight they 
agreed to return, suffering destructive hurricanes, so that, had not the ship been so 
staunch, it would have been swallowed up in the sea a thousand times. Finally God 
was pleased to suffer it to return, as if by a miracle.” The Governor, Don NINO DE 
TABORA, in a dispatch to the King, says that the accident to the rudder took place in 
32” lat., after they had sailed 700 leagues from the Embocadero, and that, after the wind 
had become fair for the return-voyage to the Philippines, they sailed "more than 600 
leagues without rudder or mainmast, only with foremast and bowsprit”, and that finally 
they reached Cavite in February 1630, "without taking in a drop of water and without 
damage to the cargo”. The other vessel, "San Juan”, being a new and larger ship, on 
perceiving the storm, went to a lower latitude. It continued to plough the sea, to great 
discomfort for all, for it was six months on the voyage. TIn all the dead numbered 99 
persons. Those who arrived were in such a condition that it was necessary to let them 
regain their strength in the port of Valle de Banderas. Finally they reached Acapulco. 
(BL. & RoB. XXIV, p. 160. CorIin. I, p. 238. Brit. Mus. Add. MS. 17625.) 


1630. The "San Juan” starts back from Acapulco on 8 or 9 April and reaches the 
Philippines on 14 July. — The "San Luis” as capitana and another ship as almiranta sail 
from Cavite on 4 August. They put back to the same port to lighten, and set sail again 
as heavily laden as before. They experienced no better voyage than the last ones had. 
The capitana cut down its mast on the high seas, and was all but lost. The other vessel 
also suffered greatly, and between them both they threw overboard more than 140 people, 


while the others were like to die of hunger, for the voyage lasted seven and a half months. 
(BL. & Ros. XXIV, p. 166.) 


1631. As the authorities in Mexico had given up all hope of the ships which had 
left the Philippines in the preceding year, they dispatched from Acapulco two small 
vessels, one of which bore the name of "Santissima Trinidad”. Both vessels suffered 
greatly. They lost their rudders, and their arrival — one in July and the other in August 
— was a miracle. Meanwhile at Manila they had equipped and loaded a newly built 
ship, the "Santa Maria Magdalena”. When they set sail, one day in the beginning of 
August, it went to the bottom in the port of Cavite with all the goods and cloth aboard it. 
Although the cargo was taken out, it was after it had been in the water more than one 
and a half months. Fourteen persons were drowned. Father JUAN DE MEDINA, who 
was on board at the time and escaped death with difficulty, gives a detailed description 
of the event. Owing to this disaster, the almiranta, the "Santa Margarita”, had to start 
by itself; "but it put back with the losses of other times”. (BL. & RoB. XXIV, p. 167; 
XXV, p. 67; XXVII, p. 197. Brit. Mus. Add. MS. 176253.) 


1632. The "San Luis” sails from Acapulco on 23 February and arrives at the 
Philippines on 15 May. (BL. & RoB. XLIV, p. 55.) In the opposite direction there sailed 
the galleote ""Nuestra Senora de la Concepeion”. Although it was a very small vessel, 
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and left Manila so late as 24 August, it reached New Spain in safety, after a voyage of 
four mönths. (Brit. Mus. Add. MS. 17625.) 


1635. The capitana "Nuestra Senora de la Concepceion” and the almiranta "San 
Luis” arrive at Manila from New Spain on 24 June. (BL. & RoB. XNXV, p. 158; XXNXV, 
Pp. 26.) 

As the city of Manila was so ruined and poor, it had no wealth with which to load 
the ships which they were authorized to dispatch, and hence no ship sailed this year to 
New Spain. (BL. & RoBz. XXVII, p. 197.) 


1636. No ship arrived in New Spain. (BL. & RoB. XXXV, p. 42; XXKXVI, p. 50.) 


1637. No galleon could be dispatched from Manila: only a small ship of 100 tone- 
ladas, "San Juan Bautista”, was sent in order to inform the Viceroy of Mexico concerning 
the unfortunate state of things on the Philippines. It reached Acapulco after having 
lost its mast on the way. (BL. & RoBz. XXIX, pp. 83, 85.) 


1638. The Governor of Manila dispatched to New Spain the galleon "Nuestra 
Senora de la Concepeion” — "the richest one that has ever been seen on that route”. 
It was in command of Don JUAN FRANCISCO DE CORCUERA, the Governors nephew. 
Unfortunately it was wrecked during a storm, at an island of the Ladrones (Saypan), and 
the cargo was lost as well as the people, except some few who escaped by swimming. 
Amongst those who perished on this occasion was the captain. Besides those who were 
drowned, many were killed by lance-thrusts from the natives. Those who escaped went 
from island to island to those of Uan (Guam) and Harpana (Rota), where they were well 
treated. From Guam the natives dispatched six Spaniards and two Indians in two boats. 
«Tt was God”s will to allow them to reach Manila, although they arrived almost dead with 
hunger, thirst and lack of sleep”. (BL. & RoB. XXV, p. 192; XXIX, p. 168; XX XV, p. 44.) 

At the same time as this ship, in August 1638, the almiranta "San Ambrosio” had 
sailed from Manila. Wreckage which drifted ashore in the Philippines in the following 
year aroused apprehension that the "San Ambrosio” too had been lost; but it proved 
later that it had safely reached New Spain. (BL. & RoBz. XXIX, pp. 157, 166. Brit. 
Mus. Add. MS. 17625.) 


1639. When the galleon ""Nuestra Senora de la Concepcion Cambojana” was 
leaving Manila on 4 August, it encountered a storm and was nearly wrecked; but when 
the storm was over, "the ship began its voyage”. (BL. & RoB. XXIX, p. 194.) 

On 7 August news reached Manila that the capitana "San Ambrosio” and the al- 
miranta ""Nuestra Senora de la Concepeion”, on their way from New Spain, had put in at 
Aparri in the province of Cagayan (on the north coast of Luzon). "On the very day in 
which this news arrived at Manila — because they had made a port badly sheltered, and 
had not been able to better it in so many days, at that unseasonable time — so furious 
a tempest struck the same moorings, that all their skill was of no avail to them, and the 
tempest drove them upon some rocks, where both were miserably lost. Although it was 
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God's will that the money of the situado" should be saved, and that registered as belonging 
to private persons, as it was already ashore, all the other things were lost — most of the 
infantry aboard, and all their goods, silver, and merchandise.” The loss is stated as 150 
persons and 550,000 pesos. (BL. & RoB. XXIX, p. 196; XXV, p. 52. Corin. III, p. 
534. Brit. Mus. Add. MS. 17625.) 


1641. The ""Nuestra Senora de la Concepcion Cambojana”, on her way from Acapulco, 
encountered a storm in the neighbourhood of the Ladrones in 20” lat., but managed, 
though dismasted and badly battered, to reach harbour, on 2 July, outside the Emboca- 
dero, at a place called Borongan (Mauban). It was only by a miracle, as it were, that the 
Captain, Don N. PACHECO, succeeded in escaping the notice of the Dutch cruisers, which 
this year too were lying in wait for the galleon from Mexico and its rich lading. It was 
not until September that the ship reached Cavite. (BL. & RoB. XXXV, pp. 118, 123. 
Brit. Mus. Add. MS. 17625.) 


1642. The ship "San Luis”, after sailing from Acapulco, was becalmed for a long 
time, and this caused severe sickness to break out on board: 80 persons were committed 
to the deep. Finally they reached Mauban, on the east coast of Luzon. (Brit. Mus. 
Add. MS. 17625.) 


1643. The ships which left Acapulco on 31 March this year suffered likewise badly 
from sickness on board, which is ascribed to a kind of wind that began to blow soon after 
their departure: on the capitana, "Nuestra Senora del Rosario”, 38 persons died, and on 
the almiranta, ""Nuestra Senora de la Encarnacién”, 76. "Towards the close of the voyage 
severe storms raged, so that the vessels reached Lampon in a greatly damaged condition. 
(BL. & Rosz. XLIV, p. 77. Brit. Mus. Add. MS. 17625.) 

Of the two galleons which set out for New Spain two months later, the capitana 
returned dismasted, and entered the new port of Lampon; the almiranta made the voyage 
successfully. (BL. & RoB. XXV, p. 176.) 


1644. The "San Luis”, after having tried in vain to make Lampon, arrives at Cape 
Engano, where it goes aground and nearly becomes a total loss. This ship conveys the 
Governor, Don DIEGo FAJARDO, who early in September dispatches the two galleons, 
«Encarnacion” and Rosario”, to New Spain. The former arrives at Acapulco on 13 
February 1645, the latter two days later. (BL. & RoB. XXXV, p. 215. Brit. Mus. Add. 
MS. 17625.) 


1645. The same vessels return from Acapulco under the command of Don LORENZO 
DE ÖRELLA Y UGALDE, and reach Lampon in the beginning of July, after having escaped 
three Dutch warships which had sailed from Formosa to take that prize. After leaving 
that harbour (Lampon) in September, they are fitted out for defence against the Dutch. 
(BL. & RoB. XXXV, p. 216; XXXVII, p. 161. Brit. Mus. Add. MS. 17625.) — Asa 
result of the attacks of the Dutch, no ship was sent in this year to New Spain. 


! By situado is meant the sum of money which was annually sent from Mexico for the pay of the 
officials and soldiers in the Philippines. 
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1646. The galleon "San Luis”, commanded by General Don FERNANDO LOPEZ 
PERONA, left Acapulco late in the season and, near the Philippines, encountered the 
vendavals prevalent, so that, before land was sighted, it passed through fierce tempests, 
lost its masts, and finally made the unlucky port of Cagayan (near Cape Engano). There, 
driven by the currents, it struck on the rocks and was torn open at the keel — not, however, 
before the commander had placed in safety the men and the registered silver, and after- 
wards removed the artillery. The commander died in Cagayan a few days after his 
arrival. (BL. & ROB. XXXV, p. 200. Brit. Mus. Add. MS. 17625.) 

The ship "San Diego”, recently built, sailed from Manila for New Spain. Regarding 
it as certain that the coasts were clear of enemies, the authorities did not carry out their 
first intention of sending other ships to escort the "San Diego” as far as the Embocadero. 
It happened a few days later, that the galleon, having left the port, found itself, while 
still in sight of Mariveles near an islet called Fortun, at nightfall near a Dutch ship. The 
galleon carried her guns on the ballast and the various decks were littered with boxes 
and utensils, as is usually the case when one of these ships sails on so long a voyage. 
General CRISTOVAL Marquez DE VALENGUELA, commander of the galleon, hurriedly 
disencumbered five iron cannon, bringing them to bear on the enemy, and stood on the 
defensive. That action was sufficient to secure his retreat toward Mariveles; entering 
the bay, with the loss of a few killed, he arrived at the port of Cavite. Under the 
escort of the galleons "Encarnacion” and Rosario”, he again left that harbour on 15 
September; but after a fresh encounter with the Dutch it was resolved that the "San 
Diego” should not sail for New Spain, but put in at Mariveles. (BL. & RoB. XXXV, 
pp. 243, 247.) 


1647. No ship was dispatched from Acapulco; nor could any ship leave Manila 
because the Dutch held command of the sea. (BL. & RoB. XXXVI, p. 51.) 


1648. The patache ""Buen Jesus”, under command of General CRISTOVAL ROMERO, 
sails from Acapulco on 8 April. The voyage went well at first with favorable winds; and 
in July the commander made port at the harbour of Lampon. "He learned there that 
the Dutch were still committing piracies along the coast. The day when the patache 
entered, God covered it with the shade of a cloud so dense that it was sufficient to hide 
it from the enemy. As soon as they anchored they put ashore the money and supplies, 
and sent it all as quickly as possible to Manila. The cloud having been taken away, 
the Dutch hastened to search the anchoring places. Finding that the patache had escaped 
them, and that it had already cast anchor in a safe port, they launched their small boats, 
well manned with crews and arms. The commander, having seen that, set the patache 
afire at its very moorings, and then, with the few sailors who had remained with him, 
retired to the mountains, whence he came to Manila. The enemy, who saw the ship 
converted into ashes, seized, as a small revenge, only some small pieces of ordnance, 
that the fire left, for nothing else remained.” (BL. & Roz. XXXVII, pp. 81, 287.) 

The "Nuestra Senora de la Encarnacion” sails from Manila on 6 May 1648 and 
arrives safely at Acapulco on 12 December, (Brit. Mus. Add. MS. 17625.) 
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1649. The same vessel, under the command of General Don LoPEz COLINDRICO, 
on the return-voyage from Acapulco, took port at Caraga on Mindanao; but afterwards, 
on the way thence to Manila, it was overtaken by a storm after passing the Embocadero 
and was wrecked on the Playa de Bula (Leyte) on 21 October. The silver on board, 
106,982 pesos, was saved, but all the cargo was wrecked, while some of the people lost 
their lives. (BL. & Ror. XXXVI, p. 51; XXXVII, pp. 177, 180; XLVII, p. 68. Corn. 
III, p. 540. Brit. Mus. Add. MS. 17625.) 


1650. The "Nuestra Senora de Guia”, on the way from Acapulco, encountered a 
storm when the coast of the Philippines was already in sight; and it arrived off Cape 
Engano completely dismasted and with great damage to the cargo and some loss of human 
life. (BL. & RoBz. XXXVI, p. 51. Brit. Mus. Add. MS. 17625.) 

The "San Diego”, which had sailed from Manila and passed the Ladrones on her 
way to New Spain, encountered a storm, in 28” lat., which split the mainmast and washed 
seventeen persons overboard. They were thus compelled to turn back, and in October 
they reached Naga in the province of Camarines. (BL. & RoB. XXXVII, p. 177. Brit 
Mus. Add. MS. 17625.) 


1651. No ship arrives from Acapulco. (BL. & RoB. XXXVI, p. 51.) — The "San 
Diego”, in the course of a fresh attempt to reach New Spain, puts back to port, badly 
injured by the storms that it had suffered in northern latitudes in the month of October. 
(BL. & Ros. XX XVII, p. 177; XLVII, p5697) 


1652. No ship from Acapulco. (BL. & RoBz. XXXVI, p. 51; XLVII, p. 69.) 


1653. The ship "San Francisco Xavier”, which had wintered at Acapulco, as it 
had arrived late and very hardly used, left that port on 3 March; and having had a very 
fortunate voyage, and having profited by the entire monsoon of the brisas, arrived at 
so good a season that it entered the Embocadero on 26 June. This vessel brings with it a 
new governor, MANRIQUE DE LARA, the newly appointed archbishop, MIGUEL DE POBI ETE, 
and a swarm of religious. "The Devil was very angry at the great war that he would to 
have to wage because of the holy prelates and religious who came on that galleon. Accord- 
ingly, what he could not do on the high sea he managed to do on the way from the Embo- 
cadero to Manila. For the winds rebelled against the ship at the island of Mindoro, and 
so frightful a tempest arose that the galleon was all but lost, and in danger of going to 
pieces on some high reefs about that island. They cast anchor, and the archbishop conjured 
the storm, which immediately calmed itself. The galleon suffered three similar storms 
among the islands before they reached the bay of Manila and cast anchor at Cavite, on 
23 July.” (BL. & RoBz. XXXVII, pp. 101, 187, 190.) 


1654. The "San Diego”, which had sailed from Acapulco under the command of 
PEDRO VILLAROEL DE LA CUESTA, Was wrecked in the beginning of June at Balian (near 
the harbour and bay of Manila), as it went aground on an unknown shoal; only the hull 
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of the ship was lost, while all the men and the cargo were saved. (BL. & RoB. XX XVII, 
p. 207; XX XVIII, p. 41.) 

The "San Francisco Xavier” sails from Manila to Acapulco. A death on board 
- gives the Augustinian annalist Father CASIMIRO D1AZ occasion for the following utterance: 


That voyage is very dangerous to those who are accustomed to the climate of the Philippines, 
because of the great change which is experienced as the galleon ascends to a high northern latitude 
(sometimes as high as 40?), and then again descends to 16”, in which lies the port of Acapulco. ”There- 
fore, that so sudden change is the cause of many dying on that voyage, which is the longest, most 
tedious, and most dangerous in all the seas. TItis undertaken in the most stormy season ...ifit were 
not for the great strength of the galleons and the quality of their timbers, that very dangerous navigation 
could not be performed. (BL. & RoB. XXXVII, p. 186.) 


1655. The "San Francisco Xavier”, under the command of LORENZO DE UGALDE, 
on the return-voyage from Acapulco, puts in at Puerto de Boronga on Samar, where it 
suffered shipwreck on 19 October, with the loss of many people. Much money was lost 
and much was stolen by the Indians. (BL. & RoB. XXXVIII, p. 42; XLVII, p. 69. 
CoLIN. III, 794. Brit. Mus. Add. MS. 17625.) 

The galleons Victoria” and Santiago”, which had sailed for New Spain, put back. 
The people of the first-named vessel were all saved, but all the cargo and money were lost. 
(BE: & RoB. XXXVII, p. 213.) 


1656. Two ships, after leaving for New Spain, put back to Manila. (BL. & RoB. 
XLVIL, p. 69.) 


1660. No ship from the Philippines to New Spain. (BL. & RoB. XLI, p. 198.) 
1661. Nor this year any ship from the Philippines to New Spain. (Ibid.) 


1662. The patache "San Damian”, under the command of Admiral Don MANUEL 
DE ALARCON, sails from Acapulco on 5 April. With him sail Father DiEGo LUIS DE 
SANVITORES and fourteen other Jesuits. When the ship was passing the Ladrones, and 
there, as usual, was surrounded by numerous canoes, Sanvitores resolved, on seeing the 
heathen natives, to devote himself to their conversion. On 10 July the ship anchored at 
Lampon, and the Jesuits continued their journey to Manila by land. (BL. & RoB. 
XXNXVIII, p. 144. MOoNnTtERo. I, p. 340.) 

The "San José” left Cavite under charge of FRANCISCO GARCIA DEL FRESNO, and 


reached New Spain in safety after a voyage of eight months. (BL. & RoB. XXXVII, 
p. 225.) 


1663. "Don ANDRES DE MEDINA, with a Peruvian gentleman, a man most skilful 
in astrology, mathematics, and cosmography, had arrived at Mexico from Madrid, where 
he had offered to the King to discover the islands called Solomon because of their great 
wealth. He brought royal decrees ordering the Viceroy of New Spain to give him vessels 


in the South Sea, and men, for that discovery and conquest, but it was impossible to do 
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so at that time, because of the lack of ships, which is constant on the said sea. However, 
in order to content him, the Viceroy, Conde de Banos, appointed him commander of the 
galleon "San José”, after removing its commander, Francisco Garcia del Fresno, who 
had brought the ship from the Philippines. That was contrary to the royal ordinance, 
which forbids the Viceroys to change the commanders. As soon as the galleon left the 
port of Acapulco, on 25 March, and had lost sight of land, the Governor Don Diego de 
Salcedo, ordered the drums to be beaten, and deprived the commander Don Andres de 
Medina of his office, which he restored to Francisco Garcia. After a prosperous voyage 
they sighted Cape Espiritu Santo. There a vendaval storm came against them, so violent 
that it carried them to Cape Engano; and on 8 July the Governor landed, made the ship 
secure, unladed all the money, and made arrangements for its transportation to Manila. 
Afterwards Andres de Medina, with the aid of Fray Juan de la Santissima Trinidad, 
prepared a ship, they crossed the sea toward the west to the mainland of Cochin China, 
where it appears that they arrived; and where the natives of that country murdered 
them for the sake of robbing them.” (BL. & RoB. XXXVI, p. 261; XX XVII, pp. 227, 
230, 234.) 

Don Diego de Salcedo commenced his government with the disaster of the return in 
distress of the ship "San Sabiniano”, under charge of JUAN DE CHAVES. Accordingly no 
ship was sent in 1663 from the Philippines to New Spain. (BL. & RoBz. XXNXVII, p. 233.) 


1664. The "San José” sails from the Philippines to New Spain. "That galleon 
was the most fortunate of all that have been built in these islands, for it never had to put 
back in distress and lasted for many years. It brought two governors to Manila, Don 
Diego de Salcedo (1663), and Don Manuel de Leon (1669).” (BL. & Rorz. XXXVII, 
p. 234.) 

With this voyage is associated the report of the discovery of some islands —- viz. 
the three Islas de Santa Tecla, which are said to have been discovered by the galleon "San 
José” on 23 December 1664. The Italian traveller Gemelli Carreri, who tells us of them, 
places the islands between 34” and 36” and counts them among the Ladrones. SE. of 
Japan, in about 35” lat., we find them on a number of old maps under such names as 
Isles découvertes en 1664 (G. Delisle, 1723) or Islas del ano de 1664 (Anson chart, 1743). 
It is quite certain, however, that this was no new discovery. James Burney states (A 
Chronol. Hist. of the Discoveries in the South Sea, III, p. 268) that the Spanish frigate 
:"San Rafael”, commanded by Don Domingo Navarro, sought in vain for Islas de Santa 
Tecla in 1801; and he adds that it was most probable, "that the land made by the galleon 
the San Joseph, and believed to be three islands, was part of the SE. coast of Japan seen 
at such a distance as for only the higher lands to be visible above the horizon”. With 
still greater probability one might identify these islands with the Bonin Islands or with 
the Shitchito Archipelago south of Japan. 


1665. On 17 June, the fortunate galleon "San José” arrived at Cavite from Acapulco. 
(BL. & RoB. XXXVII, p. 238.) 
The "Nuestra Senora de la Concepceioén”, under the command of JosÉ DE ZAMORA 
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(according to another statement, JUAN DE ZALAETA) makes a successful voyage from 
Manila to Acapulco. (Ibid.) 


1666. The last-named vessel sails from Acapulco. The ship was unable to make 
the Embocadero because the vendavals, which had set in, prevented it. Therefore it 
anchored in the port of Palapa on the coast of Samar, on 10 August, after four months 
and more of continuous sailing. Bad weather was so obstinate that it was unable to sail 
to Manila until March in the following year. (BL. & RoBz. XXXVII, p. 130.) 


1667. Governor Diego de Salcedo determined to build the galleon ""Nuestra Senora 
del Buen Socorro” in the province of Albay. In little more than one year the largest and 
best galleon that had yet been seen in the islands was built — "and very few so large 
have been seen in European seas, and extremely few that are larger”. When the galleon 
was finished, it sailed from Albay on 28 August 1667, under command of DIEGO DE 
ARÉVALO, with JUAN RODRIGUEZ, a Portuguese, as its chief pilot. The patache "San 
Diego” left the port of Cavite, on 7 August, under command of Admiral BARTOLOMÉ 
MvuNo0z, to go in its convoy. The former went aground as it was leaving the harbour; 
but it was got off easily by the great energy and skill of the commander. The "San Diego” 
conveyed Father Sanvitores, who reached Acapulco in January 1668. (BL. & RoB. 
XXXVII, pp. 250, 255. MONTERO. I, p. 340.) 


1668. In the middle of July the galleon "Nuestra Senora del Buen Socorro”, in 
charge of Don DIEGO DE ÅRÉVALO, sighted the first land of the Philippines, namely Cape 
Espiritu Santo; after weathering many storms, it made the harbour of Lampon on 20 
July. The patache "San Diego” sailed from Acapulco on 23 March, and on 15 June arrived 
at Guam, where Father Sanvitores and his fellow-workers were landed in order to begin 
their work of conversion. Afterwards the ship comes to the Embocadero, where it is 
detained by contrary winds, and finally to Cavite. (BL. & Roz. XX XVII, pp. 141, 255, 
256, 258.) 

The galleon "San José” sails from the Philippines on 4 July, and reaches Acapulco 
on 22 January 1669, after a voyage replete with storm and sickness. (BL. & Roz. XLI, 
PIr2105) 


1669. The galleon "San José”, which returned from Acapulco in the month of 
July, brought the new Governor, Maestre de campo, Don MANUEL DE LEON Y SARAVIA, 
a valiant soldier from his youth in the countries of Flandes, Galicia, and other parts. 
He had begun the rudiments of the military arts in the celebrated battle of Lutzen, in 
which died that thunderbolt of the North, Gustavo Adolfo, king of Suecia, in the year 
1632, who caused so great destruction in Alemania by his captains Gustavo Horn, 
Bernardo de Veymar, Bautis Gratz [Baudissin?], and other heretics until the battle of 
Norlingen, fought by the Cardinal Infante in the year 1634, in which battle also Don 
Manuel de Leon participated.” (BL. & RoB. XXXVII, p. 275.) 

The "Nuestra Senora del Buen Socorro”, commander DIEGO DE ARÉVALO, and the 
San Diego”, commander FRANCISCO VIZCARRA, sail from the Philippines; but neither of 
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the two ships made the voyage, for the capitana, which sailed from Lampon, put back at 
Cavite, and the almiranta, which sailed from Cavite, put back at Lampon. On the latter 
was the deposed Governor, Diego de Salcedo, who in consequence of conflicts with the 
archbishop and the priests had been accused of heresy and imprisoned by the Inquisition 
in the September of the preceding year. After the return of the vessel, he was again cast 
into prison, but was a second time dispatched to Mexico in the following year, 1670, when 
he died on the voyage, on 24 October, in the northern latitude, "very well prepared, and 
as a good Christian”. (BL. & Roz. XXXVII, p. 275. LE GOBIEN, Hist. des isles Marianes, 
Paris 1700, p. 175.) 


1671. The "Nuestra Senora del Buen Socorro” sails from Acapulco and, on 9 June, 
calls at the Marianne Islands, where four Jesuit fathers were landed. In the September 
of the same year the galleon "Nuestra Senora de la Concepceiön” was destroyed by fire 
at the port of Cavite, "one of the largest and finest which had been built in these islands; 
it had served, with prosperous voyages, on the trade-route to New Spain”. (MONTERO. 
I. p. 343. BL. & RoBz. XLII, p. 133.) 


1672. The galleon "San Telmo”, which had sailed for New Spain in charge of 
General ANTONIO NIETO, had to return to Cavite. Very soon afterwards the galleon "San 
Antonio” was launched, in order to make a voyage under the command of General Don 
JUAN DURÅN. The latter reaches New Spain. (BL. & RoB. XLII, pp. 133, 140.) 

After Father Sanvitores had suffered martyrdom on the Mariannes, on 1 April 
1672, there arrived the galleon "San Diego”, whose captain, LEANDRO CoELHO, landed a 
detachment of soldiers to punish the murderers, and afterwards continued his voyage 
to the Philippines. (MONTERO. I, p. 345. LE GOBIEN, p. 181.) 


1673. The "San Antonio”, under the command of JUAN DURAN, on the way from 
Acapulco, arrives at Guam on 22 May, and departs thence a few days later for the 
Philippines. The captain shewed great kindness to the missionaries and gave them a 
horse, which aroused the great admiration of the natives. (LE GOoBIEN, p. 202.) 


1674. The "Buen Socorro”, which had sailed from Acapulco, arrived at the 
Mariannes on 16 June. While lying at anchor off Agana on Guam it was attacked by a 
gale, which drove the ship to sea. The captain, Don DAMIAN DE ESPLANA, who was 
on land, was compelled to stay there, while the vessel continued its voyage to Manila. 
(LE GOBIEN, p. 216.) 

The "San Telmo”, General TOMAS DE ENDAYA, after a prosperous voyage, arrived 
at New Spain. (BL. & Ros. XLII, p. 146.) 


1675. The vessel just named sails from Acapulco and puts in at the Mariannes 
on 4 June. (MONTERO. I, p. 346.) 


1676. This year, too (on 10 June), there arrives a vessel from Acapulco at the 
Mariannes: it was commanded by Don ANTONIO NIETO. (MONTERO. I, p. 346. LE 
GOBIEN, p. 243.) 
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The "Santa Rosa” (which had just been completed) sailed for New Spain, in charge 
of General Don FRANCISCO DE TEJA; it had a very prosperous voyage. (BL. & RoB. 
INSE rOES) 


1677. The same ship, on the way from Acapulco, experienced storms from the 
time when it reached the Embocadero, on 30 August. (BL. & RoB. XLII, p. 163.) 

The "San Telmo” sailed for New Spain in charge of General Don ToMAS DE ENDAYA. 
It encountered so many storms before doubling the point of Santiago that fears were 
entertained that it would not have time to make the voyage before the vendavals. "But 
the bravery of the commander and of his pilot, LEANDRO COELHO, overcame great diffi- 
culties, and they succeeded in reaching their destination.”  (Ibid.) 


1678. About the end of July came news that the galleon "San Telmo” had sighted 
the Philippines; it was under the command of General Don TOMAS DE ENDAYA, and 
brought the Governor Don JUAN DE VARGAS HuRrRTADO. The latter had visited the 
Mariannes in the course of his voyage, on 18 June, and there taken several measures to 
protect the missionaries against the savage inhabitants. (BL. & RosB. XLII, p. 170. 
LE GOBIEN, p. 267.) 

Governor (ad interim) don Francisco de Mansilla dispatched the galleon "San 
Antonio de Padua” for New Spain, appointing as its commander his son, Don FELIPE 
DE MANSILLA Y PRADO, "a young man of much courage and ability”. This galleon made 
a very prosperous voyage. (BL. & Ros. XLII, p. 169.) 

There is a narrative of this voyage by Father PEDRO CUBERO SEBASTIAN, one of 
the very few participators in these vovages who has left a detailed description of his ex- 
periences. He describes the voyage day by day, reporting the course and the distance 
run, and the latitude when solar observations could be made. A few extracts from this 
narrative may be appended. 

The departure from Manila took place on 24 June 1678. On 30 July, in 19” lat., 
they sighted the Ladrones, namely in the north a round island like a volcano, and in the 
south another island extending from north to south, and in the following day they 
passed between these islands which we can quite certainly identify with Asuncion and 
Agrigan, among the northernmost Mariannes. After this there is no more mention of 
any land until 22 October, when it is stated that they were in the neighbourhood of Dona 
Maria Laxara, which on old maps is marked as an island, but concerning which Father 
Cubero writes in a marginal note that "it is no island but a place where thunder is heard” 
(no es isla, sino placer donde se oyen truenos). On the following day 34” 16' lat. was observed. 
The continuation of the narrative shows that even the voyages which are characterized 
as the happiest had to struggle against the greatest difficulties. Cubero says: — 


This day (23 October, 11 a. m.) we were overtaken by a violent storm from the south-west. 
The pilot commanded to strike the top-masts, to furl all sails, and to set the storm-sail on the foremast. 
At 1 o'clock it became dark, and the heavens were covered so thick that it was almost like night. It 
calmed down a little, which is the worst sign of all: the sea boiled and there was every indication 
that a furious hurricane was coming on. At three p. m. it began to blow so frightfully that 
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everybody on board the galleon made confession to me, including the pilot, who after his confession 
said to me in confidence, so as not to frighten the crew: "Senor Padre, I have voyaged on many seas, 
but never in my life have I seen such weather and such a terrible hurricane.” The storm increased, 
and waves from both sides broke over half the deck of the galleon; sometimes seas struck the stern-post 
with such a noise that it was like a salvo of artillery; the night grew so dark that it seemed that we 
were in "a profound chaos”. Everybody on board ship implored me to conjure away the danger, and 
I answered that I should very willingly do what they wished, on condition that they all joined in 
acknowledging their sins and praying for God's mercy, for there was no salvation except in Him. 
Twice the galleon dipped her bow so much that the whole of the bowsprit went under, and the water 
rose to the half-deck. Everybody began to cry out "Misericordia, Senor, misericordia!” They begged 
me for absolution and acknowledged their sins aloud; and giving them general absolution, I cheered 
them up with these words: "remember that we are God's creatures and Christians, and that it lies 
within His power to deal with us after His will, and in His infinite mercy, to snatch us out of these 
deep waves; away with tears, away with weeping and sobbing!” The storm lasted eighty hours, and 
everybody on board was so terrified that for several days afterwards they could not walk without 
trembling as 1f they had been working with quicksilver. At the request of the General and the crew 
I threw into the sea on this night a piece of Lignum Crucis of that which his holiness the Pope had 
given me. The rest of the wood of the cross and a relic from the body of St. Francis Xavier, the glorious 
Apostle of the Indies, we tied fast to the stormsail together with many other relics, for next to God 
our salvation depended exclusively on this sail. But as our almighty Lord and gracious Father — 
in the words of the Prophet: Nolo mortem peccatoris, sed amplius, ut ad me convertatur et vivat — in 
His infinite goodness and mercy 18 He who rules over all elements, He stilled them and delivered us 
from these raging, proud, and deep waves. On the fourth day the heavens became bright and clear; 
and, summoning all the crew, I exhorted them in a loud voice to render their thanksgivings to the 
Lord and to the most holy Queen of the angels, Mary our Lady, the comfortress of the oppressed and 
the mother of sinners. Everybody on board united in this thanksgiving, and we sang Te Deum laudamus. 
The same day I delivered a thanksgiving sermon; and after that we continued our voyage with joy 
and satisfaction, expelling from our hearts our horrible terror and trusting in the infinite mercy of 
God and under the protection of the most pure Queen of Heaven. 


On 27 November, in 37” lat., they descried las senas, the floating algae of which 
Antonio de Morga had already spoken. Cubero gives a detailed description of them 
and adds that "during the whole of this time one sees nothing except sky and sea until 
one comes upon these senas, which divine Providence seems to have placed here, 50 to 
60 leagues from the mainland of New Spain, so as to warn the galleons so that they should 
not be wrecked in approaching the coast”. The navigation is now safe in shelter of land, 
but it is now that the mortality becomes greatest. The crew is attacked by dysentery and 
scurvy: in less than fifteen days 92 bodies were committed to the deep, and of the crew 
of 400 men only 192 escaped with their lives, many of these being very ill. On 29 November 
they saw land, some lofty, white, treeless hills, in 37” 27' lat.; on 5 December they 
sighted Isla de Cedros; and on 8 Janaury 1679, they finally reached Acapulco.! 


1679. The "San Antonio” sails from Acapulco on 31 March (CUBERO, p. 340). 
On the day of the Apostle James (July 25) news came to Manila of the safe arrival of the 
galleon "San Telmo” — probably this is a mistake and should be the "San Antonio” — 
at these islands and of its being outside the Embocadero. The ship could not enter the 


1 Breve relacion de la peregrinacion que ha hecho de la mayor parte del Mundo Don PEDRo CUBERO 
SEBASTIAN, predicador apostolico del Asia, natural del Reyno de Aragon. Madrid 1680, pp. 320—339. 
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Embocadero, because it was hindered by the vendavals; and therefore it made port, after 
many hardships, in Palapag, in the province of Leyte. (Br. & RoB. XLII, p. 175.) 


1680. The "Santa Rosa” sails from Acapulco, calls at Guam on 5 June, and, on 24 
June, enters the Bay of Manila, and anchored at Cavite, "a stroke of good fortune which 
seldom has been enjoyed in these islands since 1635”. (MONTERO. I, p. 347. Br. & 
Hör, LIN p. 191:) 

The "San Antonio” sailed for New Spain in charge of General Don FRANCISCO 
ENRIQUEZ DE LOSADA. The voyage was a very bad one, on account of the severe tempests 
which suddenly came upon them; and many on board died, not only seamen but passengers. 
(BL. & RoBz. XLII, p. 190.) — The "San Telmo” sailed from Cavite and arrived at 
Acapulco on 22 January 1681. 


1681. A ship, probably the "San Antonio”, sails from Acapulco at the end of March. 
It conveyed a new Governor for the Mariannes, ANTONIO SARAVIA, who expresses his 
intention of conquering some islands south of the Mariannes and thence exploring the 
unknown South land, Terra Australis Incognita. (STÖCKLEIN, Der neue Welt-Bott, 
I: 1, 1726, p. 3.) — As regards the voyage of the "San Antonio”, we are told that "it had 
not the good fortune to come as far as the point of Cavite on account of the vendavals 
having set in steadily; and therefore it made port in Sorsogon”. (BL. & RoBz. XLII, 
p.- 200.) 

The "Santa Rosa”, in command of General TOMAS DE ENDAYA, sailed for New Spain, 
but puts back. "The sad news of its return came to Manila late in December, about 
Christmas, and caused general sorrow.” (BL. & RoBz. XLII, p. 205.) 


1682. This year, too, the "Santa Rosa” makes an unsuccessful attempt to reach 
New Spain: it put back to port. (BL. & Ror. XXXVIII, p. 84; XLVII, p. 74.) No 
ship from Acapulco. 


1683. This year the Governor dispatched to New Spain two galleons, with a 
considerable interval between, "thus providing a remedy against the return to port which 
had been experienced in preceding years; for it was very possible that, in case one ship 
were driven back, the other could make its voyage — which had been known to occur 
many times, since they could not keep together in that dangerous navigation, and might 
follow very different courses; and one will suffer from a storm, and the tempest not reach 
the region where the other vessel is sailing”. Accordingly, he sent the galleon "Santa 
Rosa” as capitana, in charge of General ANTONIO NIETO; and as almiranta the galleon 
San Telmo”, under Admiral Don FRANCISCO FABRA. These two ships made a prosperous 
voyage and reached the port of Acapulco. (Br. & Ros. XLII, p. 213.) 


1684. On 9 July the bells were rung in Manila for the arrival of the ship "Santa 
Rosa”, with certain news that it was opposite Baco, and had brought the new Governor 
Don GABRIEL DE CURUZEALEGUI Y ÅRRIOLA, who on account of the fury of the storms, 


was not to be able to make his entrance into this city until 24 August. (BL. & RoB. 
NEXX Fp:0 1757) 
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The "Santo Nino”, commander Don FRANCISCO GUERRERO Y ÅRDILA, sails from 
Manila to Acapulco. (Ibid. XLII, p. 225.) 


1685. The "San Telmo”, which had sailed from Acapulco on 4 April, anchored in 
the port of Sorsogon on 14 July, and arrived in Manila some time in August. The Santo 
Nino”, also, under the command of ANTONIO NIETC, arrives this year from Acapulco. 
(BL. & Roz. XLI, p. 204; XLII, p. 237.) 

The first vessel that the Governor Curuzealegui dispatched for New Spain was the 
galleon "Santa Rosa”; and he appointed as its commander Don FRANCISCO ZORILLA, 
and as chief pilot Admiral Don LORENZO LAZCANO. The voyage of this galleon caused 
great loss to the citizens of Manila, on account of the difficulty in disposing of their pro- 
perty caused by the poor market that they found at the port of Acapulco. (BL. & RoB. 
XLII, p. 235.) It was this galleon that the English privateers SwAN and TOWNLEY were 
going to try to capture off Cape Corrientes in December 1686; but the attempt miscarried 
because the ship passed while they were ashore taking in supplies. (Dampier's Voyages, 
ed. by JOHN MASEFIELD, I, Lond. 1906., p. 272.) 


1686. WILLIAM DAMPIER, who was on board the "Cygnet”, Captain CHARLES 
SWAN, arrived at Guam on 21 May. He says (Dampier's Voyages, I, p. 313): — 


While we lay here, the Acapulco ship arrived in sight of the island, but did not come in sight 
of us; for the Governor sent an Indian proe with advice of our being here. Therefore she stood off 
to the southward of the island, and coming foul of the same shoal that our bark had run over before, 
was in great danger of being lost there, for she struck off her rudder, and with much ado got clear: 
but not till after three days labour. For tho” the shoal be so near the island, and the Indians go off 
and fish there every day, yet the master of the Acapulco ship, who should (one would think) know 
these parts, was utterly ignorant of it. This their striking on the shoal we heard afterward, when 
we were on the coast of Manila; but these Indians of Guam did speak of her being in sight of the island 
while we lay there, which put our men in a great heat to go out after her, but Captain Swan persuaded 
them out of that humour, for he was now wholly averse to any hostile action. 


BL. & Rorz. (XXXVIII, p. 264), relying on a statement by Casimiro Dias (ibid. 
XLII, p. 245), says that this galleon was the "San Telmo”, but this is erroneous: it was 
the "Santa Rosa” under the command of LORENZO LAZzCANO. This is confirmed by the 
name Basso de Santa Rosa for the shoal on which the galleon grounded — a name that 
has been retained on the maps of our own days. 

The Governor of Manila, who had received intelligence of the arrival of the English 
privateers — he believed that these were seven vessels, whereas, in point of fact, there 
was but one — dispatched the galleon "Santo Nino” to escort through the Embocadero 
the ship expected from Acapulco. In this they were successful; and on 11 July the ringing 
of bells in Manila announced the arrival of the "Santa Rosa”. (Br. & RoB. XXXIX, 
p. 131.) 

Before this they had made a geographical discovery which is described in the 
following words in a "Diary of events in the Philippines, 1686—88”: ”On 11 June 1686, 
the galleon "Santo Nino” discovered, twenty-two leagues from the island of San Juan, 
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a new island, larger than any of those discovered in the Mariannes; it is named San 
Bernabé, because it was discovered on the day of that saint.” (BL. & RoBz. XXXIX, p. 
131.) Another source tells the story of this event thus: "A vessel belonging to the 
Philippines, having left the customary route, which is from east to west upon the thirteenth 
parallel, and having veered somewhat toward the south-west, saw this island for the first 
time. These people called it Carolina, in honour of the King; and the others called it 
St. Barnabas, because it was discovered on the day when the Church celebrates the feast 
of that apostle.” (BL. & Rosz. XLI, p. 48.) According to the latter account, it can 
scarcely have been the "Santo Nino” that made this discovery: it seems that it should 
rather be ascribed to the "Santa Rosa”, which, after getting afloat from the shoal, steered 
a south-westerly course in order to evade the privateer. This again is contradicted by 
Gemelli Carreri, who asserts that the island of Carolina was discovered in 1686 "by 
the pilot Charles Joseph de Milan, when he went out to help a vessel that had stranded 
in its neighbourhood”. (Voyage du tour du Monde, V, p. 244.) At all events, this newly 
discovered island was undoubtedly Yap: its position, 22 leagues from San Juan (Siargao 
on the north-east coast of Mindanao), is clearly incorrect. (Cf. MEINICKE, Die Inseln 
des Stillen Oceans, IT, pp. 345, 360.) 


1687. No ship from New Spain. (BL. & Ros. XLII, p. 259.) — The Governor 
having determined to send to New Spain the galleon "Santo Nino”, ordered that it should 
be repaired as well as it could be; but even then it was not very strong, because most of 
its strength had been taken from it by the windows which had been opened in it for the 
artillery (in order to put it in a condition to fight with the English). The Governor 
appointed as its commander LucaAS MATEO URQUIZA, "who sailed for New Spain with but 
slight hope on the part of those who understood the situation for the success of the voyage. 
The worst was, that their fears were realized; for the galleon, not being able to endure the 
fierce storms that attacked it in high latitudes, was compelled to put back to the port 
of Bagatao. This it did about the month of November, causing great affliction to all”. 
(BE: & RoB. XXNXIX, p. 143; XLIT, p., 260:) 


1688. The Conde DE MONCLOVA, Viceroy of New Spain, seeing that for two successive 
years there had been no galleon from the Philippines, ordered that a Peruvian patache 
(the "San Francisco”) should be made ready, which was then at Acapulco, the owner 
of which was FELIPE VERTIZ, a citizen of Callao. The Viceroy appointed as its commander 
ANTONIO DE ÅSTINA, and for seamen the best who were found in the said armada. This 
patache made its voyage very prosperously, and passed the Embocadero without any 
difficulty, reaching the port of Cavite, where it remained until Mateo de Urquiza sailed 
with the galleon "Santo Cristo de Burgos” for New Spain. (BL. & RoBz. XLII, pp. 
270—272.) 


1689. A ship — probably the "Santo Cristo de Burgos”, under the command of 
Don GABRIEL DE ÅRNEDO Y ESCUDERO — sails from Acapulco on 31 March and arrives 
at Manila on 8 July. This vessel conveys the Flemish Jesuit, Father PETRUS THOMAS 
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VAN HAMME, who briefly described the voyage. (Maetschappy der Vlaemsche Bibliophilen, 
3? Ser. No. 14, Gent 1871, pp. 76—91. Br. & Ros. XLII, p. 303.) 

The "Santo Nino”, in charge of Don ANTONIO DE ÅSTINA, had a very prosperous 
voyage; on 19 December it cast anchor in Acapulco. (BL. & Rorz. XXXIX, p. 299; 
XLII, p. 285.) 


1690. The "Santo Nino”, under the command of Don JUAN DE GARAYCOECHEA, 
sails from Acapulco, conveying the new Governor, Don FaAUsTto CRUZAT Y GONGORA, 
who arrives at Manila on 25 July. The ship that sailed at the same time as almiranta 
was lost in the Mariannes; the people were saved, but the cargo partly lost. Amongst 
those who were saved were twenty Franciscan friars. The shipwrecked crew consisted 
largely of convicts, who were sent every year to the Philippines as colonists; during the 
stay at Guam they tried to make a rising, but their plan was discovered and the ring- 
leaders executed. (BL. & RoBz. XLII, pp. 286, 290; XLVII, p. 75. LE GOBIEN, p. 379.) 

The Acting Governor (Don ALONSO DE ÅBELLA FUERTES) dispatched the galleon 
«Nuestra Senora del Rosario” to New Spain, in command of General Don JosÉ MADRAZO; 
and in it embarked Don JUAN DE VARGAS (Governor in Manila 1678—584, excommunicated 
and banished by archbishop PARDo). He died in the higher latitude. '"This occurred 
in a place which people call Dona Maria de la Xara, of considerable note on account of 
the many deaths which have occurred in that place; for among those who have died there 
are four proprietary governors, and some acting governors, and some auditors, and the 
bishop of Troya. Accordingly, this place is the dread of those who sail on that trade, and 
especially for persons of so high degree; for the poor seamen go and come past it with 
greater security.” (BL. & RoBz. XLII, p. 289.) 

The first galleon that Don Fausto Cruzat y Gongora dispatched for New Spain 
was the "Santo Cristo de Burgos”, in charge of General Don FRANCISCO DE Å RCOCHA, 
his pilot being LORENZO LAZCANO; the voyage was a prosperous one. (BL. & RoB. XLII, 
p.- 303.) 


1691. The "Santo Cristo de Burgos” returned from Acapulco in charge of Don 
BERNARDO DE BAYO, captain of mounted cuirassiers, who was sent by the Viceroy Conde 
DE GALVES, who took away that office from Don Francisco de Arcocha. (BL. & RoB. 
XLII, pp. 303, 309.) 


1692. The same ship sails from Manila under the same commander; it put back to 
the port of Sorsogon (province of Camarines), after having endured great tempests at 
30” lat. (BL. & Roz. XLI, p. 36; XLII, p. 309.) 


1693. The "Santo Cristo de Burgos” remained at Sorsogon in order to continue its 
voyage in the year 1693, as it did; but it not only failed to reach port, but was wrecked, 
without our gaining the least knowledge of the place where that occurred. There were 
some suspicions that it was destroyed by fire, for at one of the Mariannes were found 
fragments of burned wood, which were recognized to be of woods that are found in the 
Philippines only. OCareful search was made for many years along the coasts of South 
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America, and in other regions; but not the least news of this ship was obtained. 
(BL. & Roz. XLII, p. 309.) 


1694. Don Fausto CRUZAT Y GONGORA placed on the stocks the largest galleon 
that had ever been built; for it was three yards longer than the largest that had been 
built in the world. It was completed in less than nine months, to the astonishment of 
everyone — although with some cause for scandal, since the men worked on it even on the 
most important feast-days, not stopping even on Holy Thursday. He gave it the name of 
«San José”, and appointed Don JosÉE MADRAzZO its commander; and it was launched very 
successfully. It sailed from this headland of Cavite on the day of SS. Peter and Paul 
(28 June), and on 3 July, in the night, it was dashed to pieces on the coast of Luban, and 
more than four hundred persons were drowned. It was reckoned that if the men had not 
worked on the feast-days the vessel would have been completed more slowly, and would 
have sailed many days later, and the furious hurricane that was the cause of its wreck 
would not have caught it on the sea, with the death of so many persons and the loss of 
the great amount of merchandise that it carried; for it is considered certain that no larger 
or richer galleon had ploughed the waters of the sea, for the wealth that it carried was 
incredible. (BL. & RoB. XLII, p. 307.) Gemelli Carreri also mentions "the famous 
galleon San José” and its total loss (op. cit. V, p. 249). 

From the same year we have the following account by Father Casimiro Diaz: 
Before the great galleon left Cavite [before 28 June 1694], a small patache entered that 
port, which the Viceroy of New Spain had sent with some slight assistance, in charge 
of Don ÅNDRES DE ÅRRIOLA, a Nevillan gentleman of great courage and renown. He 
returned to New Spain in a small vessel which was purchased for 6000 pesos from a 
Portuguese merchant named Juan de Abreu; it was so small that the authorities ordered, 
under heavy penalties, that no citizen should send in this vessel anything except letters, 
a rule which was enforced most rigorously.: This patache made a very prosperous voyage; 
for, having passed the Marianne Islands, which is the most difficult part of this navigation, 
and finding that their provisions were nearly gone. and that it was almost impossible to 
pursue their voyage, divine Providence aided them by revealing to them an unknown 
island, not set down on any navigation chart. They found it uninhabited by men, but 
abounding in certain birds, large and heavy, and little inclined to fly, and so easy to catch 
that the men gave them the name of fool birds (pajaros bobos). .. The flesh of these 
birds is very good, and so, by killing many of them and drying their flesh in the wind, 
the sailors made a very good provision of food. They also found very good water and 
firewood, so that they were able to continue their voyage to Acapulco. What they most 
regretted was, that they could not fix the latitude and situation of this island, for lack 
of seeing the sun; and thus the island became again unknown, and inaccessible for another 
like emergency. If its location were known, it would be a great assistance in making 
easier this arduous and severe navigation from the Philippines to Acapulco.” (BL. & 
RoBz. XLII, p. 310.) 


1 "The letter was sent by the patache which the Governor was dispatching as an express, so that they 
might know in Mexico and Spain that the Islands were not destroyed.” (Br. & RoB. XLI, p. 36.) 
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Evidently it is the discovery of this island which is also mentioned by Gemelli 
Carreri. Fhe says that the galleon had to keep between 36” and 42” lat. in order not to 
miss las senas (the floating algae) and with their help attain the Californian coast: if they 
sailed in a lower latitude, it was very difficult to get up toward the north. ''It is this”, 
he continues, "that happened with the patache that sailed to New Spain after the loss of 
the galleon "San José”, for when, after reaching 35” lat., they did not keep that latitude, 
they could never come upon the senas, and without doubt the whole erew would have 
died of hunger if God had not caused them to encounter an unknown island in 18” 20' 
lat., which they called San Sebastian because it was discovered on that day [20 January]. 
They provided themselves with water from a lake which they found there, and with 
meat by killing a number of those sea-fowl that are called bobos, which they salted and 
packed in earthenware vessels. The island was small, low, and full of beautiful trees.” 
(Voyage du tour du Monde, V, p. 298.) 

It is impossible to determine with certainty what island is intended in this narrative. 
To judge by the latitude, one would naturally think of Wake or Mendana's San Francisco 
(19? 15' N.); but Gemelli Carreri”s statements are in that respect little to be relied upon; 
although, on the other side, Casimiro Diaz” allegation that no latitude observation could 
be made seems somewhat incredible. The most probable supposition would seem to be 
that the island discovered in 1694 was Marcus Island (24” 14' N. lat., 154” E. long.): in 
about this position there is to be found on the old Spanish charts an Isla de Sebastian 
Lopez; this name, however, may point to the island having been named, not after St. 
Sebastian, but after Admiral SEBASTIAN LoPEZ, who distinguished himself in the fights 
against the Dutch in 1644—453, and died at Manila about the year 1650. (Concerning 
this man see BL. & RoB. XXV, pp. 215, 229; XXXVII, p. 299.) 


1696. The Italian, GIOVANNI FRANCESCO GEMELLI CARRERI, sailed in this year 
from Manila to Acapulco on the galleon "San José”, under the command of General Don 
MIGUEL MARTINEZ. His narrative is the most detailed given by any participator in 
the voyages of the galleons; and though his veracity, especially as regards what he has 
to tell us concerning his stay in China, has been called in question, his description 
of the sea-voyage gives an impression of substantial trustworthiness; and his correctness 
in many details can be established from other sources. 

The galleon left Cavite on 24 June, and on 10 August passed the Embocadero and 
stood out to the open sea. On 2 September they had a bad easterly storm in 18” 50' lat., 
and on the 6th of the same month four of the northernmost Mariannes came in sight. 
A contrary wind prevented the pilot carrying out his intention of passing through the 
chain of islands in 19” 20' — i. e. between the islands of Agrigan and Asuncion, which 
latter, incorrectly called Griga by Gemelli, is described as a volcano from whose summit 
smoke was seen to ascend. They therefore steered north of the islands, and continued 
on a course which, in the main, was NE. On 25 September, when they had reached 29” 3', 
a sharp lookout was kept so that they should not, during the following night, strike two 
little rocks which the charts placed in 30”; but neither of these came in sight — naturally 
enough, as by these two rocks is undoubtedly meant Dos Colunas, probably Ponafidin 
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and Lots Wife, which the charts of that period had placed far too much to the east. On 
30 September, Gemelli remarks that they thought they had reached the latitude, near 
32”, where a certain imaginary island, called Rica de Oro, was situated, "although it was 
certain that nobody had ever seen it”; and on 3 October, in 34” 7' lat., they caught a little 
bird, like a canary-bird, that had settled on the ship. This event, says Gemelli, gave the 
pilots and the passengers occasion to speculate on the question whence the little bird 
had come; and they agreed that it had undoubtedly come from Rica de Plata, which was 
situated 30 leagues further south. The pilots supposed that Rica de Oro and Rica de Plata 
and other islands in their neighbourhood were the islands of Solomon; "but for my part”, 
adds Gemelli, "I think that they exist solely in the imagination, inasmuch as during the 
whole time that this navigation has been carried on, no one has ever yet beheld them”. 
At the command of the Spanish King they had sought for them in vain; and among such 
unsuccessful endeavours are mentioned Mendana's voyage in 15935, and the plan that 
Andres de Medina vainly sought to carry out in 1663.: Despite the fact that they had so 
little belief in the existence of these islands, the course was altered on the following day, 
4 October, from NE. to E., so that they should not unawares strike on Rica de Plata. 

During the rest of the voyage nothing worthy of mention is recorded except the 
severe sufferings the crew had to endure in consequence of storms, sickness, hunger and 
thirst, — and the sight, now and then, of pieces of driftwood and birds, which gave birth 
to the surmise that land was near. On 20 October, in 36” 37' lat., they saw a dove which 
was believed to have come from the island Dona Maria Lazxara, "called after a Spanish 
woman of that name who had cast herself into the sea at this place”. On this island, 
situated in 31” lat., it is said that such doves — which, however, are declared to be not 
ordinary land-pigeons, but sea-pigeons with feet like those of ducks — occur in such 
multitudes that they darken the air. 

The highest latitude, 39” 38', was observed on 19 November; but probably this 
observation is 2 or 3 degrees too high, to judge by the errors in Gemellis latitude-figures 
for known places on the coast of California. It was not until 3 December that they met 
the senas, which they had by this time given up the hope of encountering; and on the 
l4th of the same month they at length saw land — the island of Santa Catalina, situated 
in 36” lat., 12 leagues from the mainland. It was said to be the largest of five small 
islands and to be inhabited by wild Indians. TItis evident that this was one of the Santa 
Barbara Islands, but probably it was not the present Santa Catalina, but rather San 
Clemente, to which the description that it was long in shape also applies. If this be so, 
the latitude-figures were not less than 3” too high. During the voyage along the OCali- 
fornian coast they further saw Isla de Cenizas (San Martin Island) and Isla de Cedros, 
while Guadalupe, "which the galleons usually make for”, was left far out in the sea to 
starboard. Finally, they cast anchor at Acapulco on 20 January 1697. (GEMELLI CARRERI, 
Voyage du tour du Monde, V, Paris 1727, pp. 254—75, 285—312, 397—419, 432—44.) 

The "Nuestra Senora del Rosario”, on her way from Acapulco, arrives at the Em- 
bocadero on I August 1696, but, out of fear of that dangerous passage, they land at Puerto 


1 See above, page 89. 
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de Palapag on the island of Samar, from where the silver on board was sent to Manila. 
(CEMELLI CARRERI. V, p. 265.) 


1697. Archbishop CAmMacHo embarked at Acapulco for Manila on 30 March. The 
lading of the ship was made in great haste, because there was in Acapulco a fearful 
pestilence. HBSeveral died from this pest on the ship, within a few days. On 19 July, they 
encountered a terrible storm, from which they escaped only through the intercession of 
St. Francis Xavier, a Jesuit casting into the water an order of the saint in which he 
promised that they should have no fear." On 24 July, they anchored in the port of Palapag, 
where they suffered from a baguio (hurricane). On 8 September, the archbishop made 
his public entry into Manila. (BL. & RoBz. XLII, p. 235 note.) 


1698. The "Nuestra Senora del Rosario” sails from Manila and arrives at Acapulco 
on 11 January 1699. (BL. & RoBz. XLIV, p. 303.) As regards the ship "San Geronimo”, 
which appears to have made the same voyage, we have no other intelligence except that, 
in 1699 off the coast of California in 25” N. lat., it observed three small rocks situated 
near one another and resembling "frigates under sail” (CABRERA BUENO, Navegacion 
especulativa y pratica, p. 295). Concerning these rocks, now called Alijos Rocks, see 
below under 1716 and 1727. 


I As a curiosity deserves to be mentioned a similar method of softening the elements related by the 
French astronomer LE GENTIL, who in 1766 travelled on a Spanish ship from Bourbon to Manila. He says: 
'"Plusieurs des religieux Augustins que nous transportions å Manille, firent des prigres å saint Jean Népomucéne 
pour en obtenir du vent; quelques-uns méme les écrivoient sur des petits morceaux de papier, les adressaient 
å ce Saint et les jetoient å la mer par les sabords." (Voyage dans les mers de V Inde, II, Paris 1781, p. 768.) 


CHAPTER VII. 


The Voyages of the Spanish Galleons during the First Half 
of the Eighteenth Century. 


CONCERNING the voyages of the galleons during the seventeenth century, recorded 
in the preceding chapter, the same can be said as about their voyages during the 
sixteenth century, that is to say, that the narratives preserved do not yield any positive 
evidence that the Hawaiian Islands remained unknown to the Spaniards, but that the 
lack of every hint of their existence nevertheless makes it highly probable that they 
were never seen. 

To this could be added yet another indirect piece of evidence that the Spaniards 
were unacquainted with the islands the history of whose discovery we have under- 
taken to make clear. Tf they had only been seen in the distance, one can imagine the 
possibility that the discovery was not considered deserving of mention amongst the other 
notices of the voyages across the ocean; but if, as is commonly supposed, the Spaniards 
saw the islands at close quarters, and still more if they set foot on them, then the numer- 
ous population would certainly have attracted their attention. It is generally known 
that missionary zeal formed an important part of the interest of the Spaniards and the 
Portuguese in the exploring of foreign lands. In the preceding chapters we have seen 
evidences of this — not to speak of the missionary work in Japan — in the energy with 
wich the Spaniards proceeded to the christianization of the heathen Ladrones; and in 
the following century we shall meet with the same phenomenon after a new field was 
opened for the religious propaganda on the Caroline Islands. Ts it conceivable then that, 
if the Spaniards had come into any sort of contact with the people of Hawaii, who were 
not inconsiderably higher in civilization than the savage natives of the Ladrones and 
Carolines, nothing would have been done in any way for the conversion of that people and 
given rise to plans and enterprises whereby both spiritual and temporal interests would 
have been promoted to so high a degree? That the narratives observe complete silence 
on this point is so much the more striking because, to a very considerable extent, they 
come from the records of priests and monks, who gave so many evidences of thé intensity 

of their religious interests, and even of a fanaticism that regarded martyrdom as the highest 
reward of their efforts. 
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The original sources which alone could have given decisive answers to the questions 
here put forward — that is, the log-books of the Manila galleons — seem unfortunately 
to be no longer in existence. Dr. Bruno Rolf has informed me that he has sought for 
them in vain in the Indian Archives at Seville: possibly they remained at Manila and were 
there destroyed. 

We are better informed concerning these voyages during the first half of the 
eighteenth century. In the British Museum there is a manuscript containing an officially 
authenticated summary of the reports that the commanders of the galleons handed in after 
the completion of their voyages.' The author was PEDRO DE ANTIOQUIA, ""escribano receptor 
de los del numero de la Real Audiencia y Chancilleria de estas yslas Philipinas”. The period 
embraced by this resumé is the years 1699—1740. No reason is given why there are gaps 
for several years: for one year I have been able to ascertain that this lacuna is due to the 
fact that the galleon that sailed in that year vanished leaving no trace, and therefore no 
official investigation (residencia) concerning the voyage could be held. For the period 
1712—24 there is information only concerning the years 1714, 1717, and 1722; but we 
do not know whether the galleon-traffic was then interrupted or whether the silence of 
the manuscript is due to the mislaying of the relevant documents. Nor am I able to 
state the reason for the official form in which the document appears. It was issued in 
the presence of witnesses at Manila on 22 November 1742, and the signatures are attested 
by three public notaries. 

However, the manuscript gives us a fairly complete picture of the navigation of 
the galleons, as that had developed in the course of time. While the notes from the 
previous age chiefly dwell on shipwrecks and disasters of all kinds — it is, as we have seen, 
a very sad story they have to relate — from the year 1699 we have an account of what 
we may call the normal course of the galleon-traffic. Disasters are not even now lacking, 
but they are comparatively few in number: which to no slight extent must be ascribed 
to increased experience and better seamanship on the part of the commanders of the 
ships. Owing to experience or to legal enactments the route seems to have been so 
closely defined that only slight variations between different voyages occur. 

The manuscript is prefaced by a table showing, for the different voyages, the 
number of days taken for the whole voyage from Manila to Acapulco, and for special 
sections of the journey, in which the principal stress is laid on the point of time at which the 
floating sea-weed, the senas, appeared; there is also given, in separate columns, the latitude 
in which these senas were first met with in different years; and finally another column 
shows the number of deaths on board, information which is missing, however, for a 
number of voyages. 

From this table we learn that the voyage from Manila to Acapulco, if we strike an 
average for the twenty-six voyages of which we have complete information, lasted 188 
days. Individual voyages demanded as much as 226 days; and the number of deaths 


1 This manuscript, of which I have received a photograph through the the kindness of the authorities, 
has the following title: "Testimonio relativo de treinta diarios de la navegacion hecha por diferentes navios de 
la carera de Philipinas para Nueva Espana con nota de las sefales que vieron en las latitudes y longitudes 
por do navegaron, y de las cosas que se ofrecieron sobre necessidades, danos y guerra, con insercion de algunas 
juntas”; 226 pp. in-fol. Brit. Mus. Add. MS. 19293. 
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on board seems to have stood in a certain relation to the time covered. The death-rate, 
though sometimes considerable, does not appear to have been so great as is mentioned 
in older times. 

The accounts of the several voyages are based on the log-books, diarios, kept by 
the pilots, usually by the Piloto Mayor, but sometimes by his assistants, Piloto Segundo 
or Tercero. These diaries seem to have been very detailed: the number of pages, which 
is always conscientiously given, often reached a couple of hundred. <Tt is therefore only 
a small part of their information that has found a place in the official summary contained 
in the manuscript. This confines itself for the most part to the nautical sphere: the 
principal dates of the voyages, latitude and longitude, statements as to islands and lands 
seen, and, in great detail, notes of such phenomena as the seamen of that time regarded 
as sure signs of the nearness of land, such as flying birds, objects floating in the water, etc. 
On the other hand, there is an almost total lack of information as to the course according 
to the compass, winds and currents, and the variations of the compass, concerning all of 
which the original log-books undoubtedly contained detailed particulars. We also learn 
very little about occurrences during the voyage, and of storms and other difficulties which 
had to be faced: only when damages were incurred, or the necessity of turning aside from 
the established course, or fear of hostile attacks caused the General to assemble his officers 
for a junta, do we obtain, through the detailed minutes kept on such occasions, some idea 
of the obstacles which continued to beset the voyages of the galleons. 

Thanks to the numerous latitude and longitude observations, there is no difficulty 
in plotting out on the chart the course of most of the voyages. As they do not show any 
very material variations in this respect, it will suffice to give here a general account, 
chiefly having regard to the principal object of this treatise, that is to say the relation 
of the voyages to the Hawaiian Archipelago. 

The galleon usually sailed from Cavite at the end of June or at the beginning of 
July; is was only exceptional circumstances, of the cause of which we are not informed, 
that sometimes delayed the departure till August or the beginning of September. The 
passage through the narrow and dangerous channel between the Philippine Islands seldom 
took less than a month. After they had passed through the Embocadero de San Bernar- 
dino into the open sea, the course was laid ENE. in order to double the chain of the 
Mariannes, and preferably as near them as possible. The 2800 foot high Volcan Grande 
(Asuncion in modern maps), or the 1600 foot high Farallon de Pajaros, immediately north 
thereof, were regarded as points worth trying to sight on this course; but wind-conditions 
often compelled the pilots to pass without sighting them, sometimes so far towards the 
north that the Volcano Islands or some rock in the Bonin Archipelago were seen. After 
they had reached 30” N. lat., they steered NE., and about 33” the course was altered to 
a more easterly direction in order gradually to reach 35” or 37” in the course of the search 
for the longed-for senas, which they expected to sight about this latitude after they had 
sailed about 90 degrees of longitude from the Embocadero. Only on one occasion, and 
that as an isolated exception, do we find that the highest latitude attained was 41” 24': 
as a rule the galleons did not go beyond 38”. In the longitudes between which the Hawaiian 
Islands are situated, no galleons sailed during this period more to the south than 31”; 
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most of them passed several degrees further towards the north. From this one can 
perceive the impossibility that they could have sighted any of these islands: the northern- 
most of the chain of small uninhabited islands and rocks that stretch from Hawaii in a 
north-westerly direction, Ocean Island, is situated in 28” 25', and the northernmost of 
the inhabited islands, Kauai, is not further north than 22” 13. 

On the whole, it may be said that the galleons crossed the ocean between 30” and 
39” N. lat. A French pilot named FRASLIN, who died at Manila in 1766, is said to have 
learnt by experience that, in order to avoid the north-easterly storms, they ought not go 
so far towards the north as had been usual before his time, that is to say up to 37” and 
upwards, but that the voyages would be considerably shorter and safer if the course were 
laid in a more southerly latitude, preferably not higher than 33.1 Possibly it was this 
remark which gave rise to the direction which the editor of Anson's Voyage? says that 
he had seen in the instructions for the voyages of the galleons: according to this they were, 
if possible, to keep to the thirtieth degree and not go further north of this than was ab- 
solutely necessary to take advantage of the westerly winds. Anson's companion, however, 
strongly disapproves of this sailing direction. Tf, he says, they steered instead up to 40? 
or 45” N. they would there find westerly winds more constant and stronger, and as a 
result of this they could make considerably shorter voyages. But it was reserved to the 
seamen of other nations to gain confirmation of the correctness of this latter assertion. 

The Spanish seamen of early times, especially those who navigated the Pacific 
Ocean, were often accused by their contemporaries of gross ignorance of their profession.? 
To judge by the log-books which are here summarized, however, this accusation seems 
not a little unfair. The latitude-observations made are, when they can be checked, 
astonishing exact. Even the longitudes for the first part of the voyage, until they had 
reached the meridian of the Mariannes, do not exhibit very considerable errors. As an 
example it may be cited that, for Volcan Grande, whose right position is 19” 45' N. lat. 
and 145” 29' E. long. Gr., the average of the observations during seven different voyages 
gives 20” 7! N. and 144?” 20' E. That during the rest of the voyage for several months 
across the open sea the dead reckoning should give extremely erroneous longitudes is not 
to be wondered at; but in these calculations the pilots of the galleons were not inferior 
to the navigators of other nations at a time when all astronomical methods of determining 
the longitude at sea were unknown. The officers of the galleons were not ignorant of 
the untrustworthiness of the dead reckoning; and it is easy to understand the importance 
they attached to the only means they possessed of correcting it, that is the senas: the 
day when these were descried was in fact celebrated with a Te Deum and other ceremonies. 

The senas gave the signal for the alteration of the course from E. to SE. At the time 
with which we are here dealing they seldom made the nearest land on the American coast, 
but usually steered in such a way as to sight the lofty island of Guadalupe (29” 7' N.lat.), 


LE GENTIL, Voyage dans les mers de UInde, Paris 1781, T. I; p. 673; II, p. 226. 

Anson's Voyage, Lond. 1749, p. 242. 

3 As early as the beginning of the seventeenth century there are heard complaints of the ignorance 
of the pilots. and towards the close of the same century Dampier says: "It is strange to say how grossly 
ignorant the Spaniards in the West Indies, but especially in the South Seas, are of sea-affaivs.” 
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or, if this was missed, Cape San Lucas, the southern point of the Californian Peninsula. 
For this part of the journey latitude and longitude observations were evidently regarded 
as of little interest: our manuscript contains but scanty notices about them; and if the 
original log-books had more copious information, they have been deliberately excluded. 

After crossing the mouth of the Gulf of California, they kept as close as possible to 
the coast of the mainland — there is no single example from this period of any of the 
Revilla-Gigedo Islands being observed — and when the port of Navidad was being passed, 
a boat was sent ashore with letters to convey to the city of Mexico the glad tidings of the 
impending arrival of the galleon at Acapulco. Finally, they cast anchor at that port, and 
were there met by crowds of merchants, who had hurried there to take part in the rich 
market in which the cargo of the galleon was disposed of. 

The stay in Acapulco was not long. Even if the galleon arrived there so late as 
January or February, its discharge, loading, and the repairs that were always necessary, 
had to be carried out with sufficient speed to enable the return-journey to be begun before 
the first of April; if the departure had to be delayed beyond that date, the voyage was 
regarded as extremely hazardous, because they then had to apprehend serious difficulties 
in the struggle against the south-west monsoon, los vendavales, that prevailed near the 
Philippines. Apart from this, the return-journey offered nothing of interest from a 
nautical point of view: our manuscript has not found it necessary to mention a single 
longitude or latitude figure in connection with it. After sailing about two and a half 
months they reached the Mariannes, where they regularly called: on no single occasion 
is it mentioned that any other island or group of islands was seen. Between the Mariannes 
and the Philippines navigation was more troublesome; most difficult of all was it to enter 
the Embocadero; not infrequently they were compelled to give it up and seek refuge for 
a considerable time in other harbours before the final goal, Cavite, could be reached. 
During this last part of the voyage partial or total losses of ships were by no means rare. 

Now that I pass to an account of the several voyages, I confine myself to mentioning 
their principal data, information as to islands and land seen, and the occurrences to which 
any importance can be assigned; everything that can be comprehended in the general 
account given above is here omitted. 


= + 
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1699. The galleon "San Francisco Xavier”, General MIGUEL MARTINEZ, sailed in 
this year from Cavite; but the log-book kept by the Piloto Mayor MIGUEL DE LORREAGA, 
does not begin until 7 December, when the senas came in sight, in 35” 30' N. lat. and 88” 
39' long. E. from Cape Espiritu Santo.: On the 23d of the same month Cape San Lucas 
was sighted; and on 15 January 1700 they arrived at Acapulco. Nineteen persons died 
on board between 17 July and 8 January. As regards the return-journey begun in 1700 
we have no record. 


!In all the log-books from this period, except one, and also on the Spanish charts, the longitudes 
are reckoned from Cape Espiritu Santo, 125” 15' E. from Greenwich. As the positions are only approximative, 
I have not found it worth while to reduce them to Greenwich longitude, by which they would get a misleading 
appearance of exactitude. 
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1700. The galleon "Nuestra Senora del Rosario”, General Don DomMInGo Rvis 
DE TAGLE, Piloto Mayor FERMIN DE SALAVARRIA, sailed from Cavite on 26 June and 
emerged from the Embocadero on 24 July. On 12 August Farallon de Pajaros was doubled 
in 21” lat. and 21” long; and on 2 September, in 30” 19' lat. and 29” 16' long., a lookout 
was posted to watch for Las Colunas, rocks which in this position could naturally not be 
found. The senas were seen on 24 October, in 36” 31' lat. and 96? 29' long. "When this 
observation was taken, the pilot considered that they were not more than 30 leagues from 
land, and declared that the reason that the senas had been met with so near land was 
that they had reached this position before the north and north-east wind had been able to 
drive the sea-weed further out to sea. On 26 October the course was set for Isla Enganosa, 
«The deceitful island”, a name by which Guadalupe was denoted, probably because it 
was often missed, which seems to have been the case on this occasion, as the land which 
came in sight on 8 November, in 23” 38' N., cannot have been anything except Cape San 
Lucas. On 5 December they cast anchor in Acapulco. — On 27 March 1701 they set sail 
from there, and on 29 June they sighted Tierra de Boronga (the east coast of Samar); from 
there the galleon seems to have been driven southwards, for on 6 July it was off Tierra 
de Guiguan "near Estrecho de San Juanico” (probably Guiuan near the southern point 
of Samar). 'The log-book closes with the information that on 12 July they cast anchor in 
Palapa (Puerto de Palapag, on the south side of the Embocadero). 


1701. The galleon "San Francisco Xavier”, General Don BERNARDO DE ENDAIA, 
Piloto Mayor MIGUEL DE LORREAGA, sailed from Cavite on 5 July and passed out of the 
Embocadero on 2 August. On 18 September they were off Volcan de San Agustin (the 
southernmost island in the Volcano Archipelago). On 28 October they reckoned they 
were in 31” 53' lat. and 35” 41' long., and on 31 October in 31” 23 lat. and 39” 16' long.: 
on the former day Rica de Oro was noted in the margin of the diary, and on the latter day 
Rica de Plata — which, of course, does not mean that land was then sighted, but only 
that they were in the neighbourhood where the charts placed these imaginary islands. 
The senas were encountered on 16 December in 33” 31' lat. and 97” 36' long., and on 8 
January 1702 they arrived at Acapulco. — The return-journey from there was begun 
on 31 March; on 15 June they passed the Mariannes; on 2 July Boronga was sighted; 
and on 9 July they put in at Palapa. Seventeen of the crew had died during the outward 
voyage. 


1702. The galleon "Nuestra Senora del Rosario”, General Don FRANCISCO DE 
ARCOCHA, Piloto Mayor Don ANTONIO FERNANDEZ DE ROJAS, sailed on 15 July from 
Puerto de Bagatao (near the southern end of Luzon) and cleared the Embocadero on 24 
July. On this voyage they made a careful survey of the Volcano Islands. On 11 Sep- 
tember they observed the southernmost of these, San Agustin, in 24” 8' N. lat. (the modern 
figure is 24” 14'); while sailing westward from this they descried on the following day 
the island of Fortuna, the position of which was determined as 24” 55' N. lat., and which 
is the same as that which Captains GorRE and KinG called Sulphur Island and placed in 
24” 48' N. lat, Itisa still active volcano, and from the galleon smoke was seen rising from 
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its summit. In the evening of the same day was seen the third island, San Alessandro, 
which was passed during the night with a very slight wind, almost a calm. On 15 September 
they discovered another island, situated NNE. from San Alessandro in 27” 30' N. lat. 
The pilot declared that it could not be the island of San Juan because it was situated 
much to far to the east: it was therefore considered to be a new discovery and received 
the name of Rosario after the galleon. This name was transferred in 1813 from the old 
Spanish charts by the Spanish Captain SoLIis to an island discovered in 1801 by Captain 
BisHorP and by him called Disappointment: the position of this last, 27” 18' N. lat. and 
140” 50' E. long., agrees very well, so far as the latitude is concerned, with the figure of 
the first discoverer. The galleon crossed the meridian of the Mariannes on 24 September 
in 30” 58' N. lat., and encountered the senas on 6 December. Only two days later, on 8 
December, land hove in sight, which was thought to be Punta de la Concepcion on the coast 
of California; but in that case the latitude observed, 35” 24', is a whole degree too high. 
The passing of Cape San Lucas is dated 26 December, and the arrival at Acapulco 12 
January 1703. — When the galleon sailed from there, on 25 March, it was under the 
command of General Don JosEPH CIRIANO. Cape Espiritu Santo came in sight on 28 
June; and on 5 July the galleon was compelled to seek shelter at Bahia de Sorsogon, which 
was almost the same place as that from which it had put out a year earlier. It was compel- 
led to stay here until 4 October, and did not reach Cavite until the 24th of that month. — 
Amongst those who died on the voyage is mentioned the ex-governor of the Philippines, 
Don FAUSTO CRUZAT Y GONGORA, who died on 24 November 1702. 


1703. The galleon "Nuestra Senora del Rosario” (a different ship from that just 
mentioned), General Don TEODORO DE SAN LUCAS, Piloto Mayor DIEGO ISEROT. After 
leaving Cavite on 25 July, they cleared the Embocadero on 6 August. The diary kept on 
this voyage, unlike all the rest, does not reckon the longitude from Cape Espiritu Santo. 
As the mouth of the Embocadero is given as lying in 153” 20' long., it looks as if they 
had reckoned, like Mercator, from the meridian of the Azores; but possibly the pilot, like 
most of the European navigators of his time, regarded the meridian of Teneriffe as the 
initial meridian, and in that case he placed his starting-point about twelve degrees too 
far to the east. On this voyage too was observed Volcan de San Agustin (24” 30' N. lat.); 
and when, on 7 October, in 32” 24' lat. and 192” 41' long., they observed a flock of sea-fowl 
(pajaros pescadores), it is said that these certainly came from Rica de Plata, as on the 
previous day they had been due south of that island — which is another proof of the 
tenacity of the belief in this island, which had never been seen. On 9 December the senas 
were observed in 34” 34'/ N. lat. and 256” 1' long., which gives the pilot occasion to remark 
that he had sailed 7” 29' further than the galleon of the year 1695, before this observation 
was made — which is a mention of a voyage of which we have no other information. 
After that they saw Cape San Lucas on 25 December, and arrived at Acapulco on 15 
January 1704. — The return-journey was begun on 17 March; on 1 June they called at 
Guam; on 22 June they passed the Embocadero, and on 7 July the galleon put into the 
Bahia de Manila. 
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1704. The galleon "Nuestra Senora del Rosario”, General and Piloto Mayor FERMIN 
DE SALAVARRIA. Concerning this voyage our manuscript contains no dates, but confines 
itself to stating that the Governor of the Philippines had commanded the General to 
observe caution when he was approaching the coast of New Spain, because intelligence 
had arrived from Peru that English and Dutch pirates had penetrated into the South 
Sea; the diary gives an account of the hearing of witnesses, which took place on 15 July 
1705, with the officers of the galleon concerning the meeting with these pirates. From 
this Besidencia it appears that the galleon had a short time before that date returned to 
Manila. The enemy against whom the commander of the galleon was thus warned was 
the expedition that had sailed from England on 30 April 1703 under the command of 
WILLIAM DAMPIER. Part of the plan of this expedition was the attempt to capture the 
rich Manila galleon. The above-mentioned witnesses state that the galleon was attacked 
by two ships off Navidad, that the battle lasted from 8 in the morning till 4 in the afternoon, 
and that the English ships were finally compelled to take to flight, so badly mauled that, 
according to the story current in Navidad, they had to run one ship ashore at Chametla, 
and transfer the whole of its cargo to the other ship, which was afterwards said to have 
been captured by a vessel that had been sent out from Peru to the assistance of the galleon. 

From the English side we have a narrative of these events by Dampier's mate, 
WILLIAM FUNNELL. Dampier had shown himself a very unlucky and unskilful commander, 
and in particular he had been lacking in capacity to maintain unity and discipline in the 
course of the expedition: Captain THOMAS STRADLING, with one vessel, had separated 
from him off Panama in May 1704; and in September he was abandoned by a large part 
of his crew, who under the command of the mate CLIPPERTON, went to try their luck on 
their own account in a little bark previously taken from the Spaniards. Despite this, 
Dampier resolved to try to take possession of the Manila galleon with his remaining ship, 
the "Saint George”, and the Dragon”, which was another bark taken from the Spaniards. 
On 4 December 1704, they sighted a sail to which they gave chase, and which was soon 
captured, after it had been abandoned by its crew, who escaped to Navidad in boats. 
The vessel was laden with ammunition; and so it was supposed that it had been sent out 
to the aid of the galleon. Two days later, on 6 December O. S., another vessel was seen 
which, when it was overtaken, proved to be the longed-for galleon. This last was entirely 
unprepared for the meeting, and Dampier was able to give it several broadsides before 
the Spaniards got their guns ready for action. If Dampier had followed the advice given 
him by one of his Spanish prisoners and boarded immediately, the galleon would infallibly 
have been taken; but time was lost in wrangling between those who voted in favour of 
this proposal, and those who would not venture on such a bold stroke; the Spaniards 
were able to mount their heavy cannon, which inflicted such serious damage on the 
English ship that Dampier, who had here given a fresh proof of his irresolution and his 
lack of daring at a decisive moment, had to give the signal for retreat." 

The fate of the English privateers was not such as the Spanish witnesses tried to 
make out; but it was none the more lucky for all that. Dissension again broke out amongst 


1! W. FUNNELL, Å Voyage round the World, being an Account of Capt. William Dampier's Expedition 
wnto the South Seas. Lond. 1729, pp. 82 et sequ. 
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the crew, who divided into two parties: one of them, with the little bark, steered over the 
ocean to India and fell into the hands of the Dutch at Amboina; the other, under the 
command of Dampier himself, after some further privateering exploits on the coast of 
South America, also made its way to the Dutch Indies, where the vessel, a Spanish prize, 
was seized and the crew was scattered in different directions. 


1705. The galleon "San Francisco Xavier”, General Don SANTIAGO ZABALBURU, 
sailed from Cavite in August. "Nothing is known of its fate; not a fragment, no object 
whatever, large or small, has ever been found to serve as evidence or support for even a 
conjecture as to its fate, whether it was shattered on some unknown rock or was swallowed 
by the waves, crew and all — commander, seamen, and passengers, among whom were 
whole families of high rank. The ocean has kept the secret of this terrible tragedy.”' 


1706. The galleon "Nuestra Senora del Rosario”, General Don JOSEPH MARTINES DE 
CTRIANO, Piloto Mayor Don ANTONIO FERNANDEZ DE ROJAS, sailed from Cavite on 6 July 
and got through the Embocadero on 3 August. On 17 September, in 24” 12' N. lat., they 
saw Volcan de San Agustin, and on the following day Fortuna, from whose summit smoke 
was seen to ascend, and San Alessandro; the longitude was determined as 15” 3 (= 140” 
20' E. Gr.), which falls short of the reality by scarcely one degree. On 20 September it is 
said that they saw a previously unknown island which was not to be found on the charts, 
and on the four following days they passed to the east of no less than three groups of 
small islands, of which the northernmost was situated in 27” 43' lat. This perfectly exact 
observation establishes the fact that it was the Bonin Islands. On 29 September they 
crossed the meridian of the Mariannes in 30” 39' lat., and on 16 November the senas were 
encountered in 37” N. lat. and 93” 46' long. On 4 December they passed Cape San Lucas, 
and on the 20th they arrived at Acapulco. A note in the diary says briefly that they 
here learnt that the galleon "San Xavier” had not reached its destination.” — On 8 March 
1707 they set sail from there with an exceptionally rich cargo. 'The vessel also conveyed 
the newly-appointed Archbishop of Manila and, as usual, a large number of religious, 
among them probably the French Jesuits NYEL, DE BRASLE, and HEBRARD, who are said 
to have been the first Frenchmen who tried to reach the missions of their order in China 
by this unusual route. On the voyage the Mariannes were passed on 16 May, and the 


! CESAREO FERNANDEZ DUR0, Armada Espazola, VI, p. 96. Cf. BL. & RoB. XLIV, p. 142. 
? "Dio fondo en Acapulco y nota al margen haver tenido la noticia de que el galeon San Xauier no 
havia llegado.” This does not agree with the statement of M. Jean de Monségur, an officer in the Spanish 
Navy, though French by birth. He arrived at the City of Mexico in June 1707, stayed there about a year, 
and shortly after his return to Spain drew up a detailed report of his observations, which is preserved in 
manuscript in the Bibliotheque Nationale in Paris, with the title: "Nouveaux mémoires touchant le Mexique ou 
la Nouvelle Espagne, recueillis sur les lieux avec une attention particuligre par M. de Monségur pendant les 
années 1707 et 1708” (Ms. Fr. 24228). In this report there is given in extenso a "Compte du produit de la 
cargaison du galion appelé le Saint-Francois-Xavier, du port de 1000 tonneaux, venu de Manille å Acapulco au 
commencement du mois de janvier 1707”. That the document is authentic cannot be doubted; but how can 
this be explained when it is also indisputable that the galleon "San Francisco Xavier” was lost? The explanation 
seems to be either that M. de Monségur had made a mistake about the name of the vessel, or that a list of 
its cargo had reached Mexico with another ship and was then copied by M. de Monségur without knowledge 
of the loss. Cf. the present writer's work, Les relations commerciales et maritimes entre la France et les 
cötes de Vocéan Pacifique, T. T, Paris 1909, pp. 41, 69 notes. 
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Embocadero on 24 June; but it was not until 3 October that they were able to cast anchor 
at Cavite.! 


1707. The patache ""Nuestra Senora de la Encarnacion”, General Don FERMIN DE 
SALAVARRIA, Piloto Mayor PANTALEON FERNANDEZ CaASADO, left Cavite on 12 July; 
Embocadero, 8 August; the senas, 17 December in 35” 9 N. lat; Cape San Lucas, 14 
January 1708; arrived at Acapulco, 2 February. — The return-journey was begun on 30 
March, and among the passengers were the French Jesuits TATLLANDIER and BONNET. 
The former states that at the beginning they had little or no wind; but that after they had 
reached 13” N. lat. a strong favourable wind rapidly carried the vessel to Guam, which 
was reached on 13 June. Father Taillandier went on shore and said mass on the beach, 
but the voyage was continued on the following day. Cape Espiritu Santo hove in sight 
on 1 July, and the following day they put into the Embocadero, favoured by a fresh gale; 
but this soon went down, and consequently they had to tow the vessel through the straits. 
Except for one minor accident off the islands Los Naranjos, the passage went well; and 
on 17 July they were able to cast anchor in Cavite.” 


1708. Probably a vessel in this year sailed for New Spain and returned from there 
in the following year, although our manuscript contains no information about it. The 
Jesuit Fathers PIERRE FAURE and CAZALET, accompanied by twenty-one other Jesuits, 
set sail from Acapulco on 30 March 1709. On 11 June they called at the Mariannes, 
where they left six "fresh” missionaries to replace the same number of old and exhausted 
ones. The remaining seventeen continued the journey until a contrary wind compelled 
them to leave the large ship and go on board three small galleys, called "caracoas”, so 
as to be able to reach Manila by rowing and sailing. In this they were successful, though 
one of the galleys capsized, and the missionaries on board were saved with difficulty.” 


1709. The galleon "Nuestra Senora de Begona”, General Don FERNANDO DE 
ANGULO, Piloto Mayor HENRIQUE HERMAN. After emerging from the Embocadero on 
30 August, they saw, on 25 September, the island of San Juan at a distance of 9 leagues, 
and on the following day a number of small islands. The position of the former is given 
as 26” 53' N. lat. and 18” 1' long.; that of the latter as 28” N. lat. and 19” 4' long. They 
were evidently the Bonin Islands, which, owing to erroneous observations, were placed 
too far to the east. The sehas were seen on 13 December in 36” 55' lat. and 92” 57' long.; 
on 4 January 1710 — in 23” 7' lat., that is to say in about the latitude of Cape San Lucas 
— two sail were descried, and they hastened to put the galleon in a posture of defence. 
For 6 January the diary relates that at two o' clock in the morning one of the two ships 
approached with clangour of trumpets, pipes, and drums, and immediately opened fire 
with cannons, culverins, and muskets. The battle lasted till about five o'clock, and the 
galleon suffered a certain amount of damage in rigging and canvas. At ten o'clock the 


! BL. & Ros. XLIV, p. 144. Lettres édifiantes et curieuses, 7? Recueil, Paris 1707, pp. 41 et sequ. 
Voyages de Francois Coreal aux Indes Occidentales, T. Ill, Amst. 1722, p. 224. 

> Lettres édifiantes et curieuses, XI? Recueil, Paris 1715, p. 224. 
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enemy made a fresh attack with both ships, which laid themselves on either side of the 
galleon, and gave them various broad-sides: this time the battle lasted three and a half 
hours. The battle was renewed for the third time at 4 p. m. for a period of two and a 
half hours, after which the enemy retired. Before that the people on board the galleon 
had sighted yet a third ship, which, however, because of the prevailing calm, could not 
come up until 3,30 in the morning of 7 January. With united forces the enemy then 
made a last attack: all three vessels fired their broadsides at pistol range, and the largest 
of them made an attempt at boarding; but after seven hours fighting they found them- 
selves compelled to retire. The galleon had altogether 8 dead and 28 wounded. After 
employing the following day in repairing the damage done, the voyage was continued at 
a distance of 30 leagues from land in order not to come upon the enemy unawares, in case 
he should attack the galleon from some lurking place near the approach to Acapulco. 

Captain WOooDES ROGERS, the commander of the English squadron, tells the story 
of these events in substantially the same way as the Spanish manuscript. He had long 
been cruising for the Manila galleon, and had already given up the hope of meeting it, 
when, on 22 December (2 January 1710 N. 5.), he caught sight of a vessel which proved 
to be the almiranta ""Nuestra Senora de la Encarnacion”, about whose voyage I know 
nothing more than that three months before it had separated from its capitana ""Nuestra 
Senora de Begona”. It is said that the Captain of the almiranta, a Frenchman named 
JEAN PECHBERTY, surrendered in a cowardly way without fighting;' but this is contradicted 
by Rogers” account, which says that the battle was very hard although short, and that 
in the course of it he himself was badly wounded. In order to guard the prize, Rogers 
with his own vessel, the Duke”, put in at a harbour near Cape San Lucas; it was his two 
other ships, the Duchess”, Captain COURTNEY, and the "Marquis”, Captain Coor, that 
first began the fight with the capitana, before Rogers could come to their aid. The English 
ships suffered severely from the fire of the Spaniards: on the Duke” the mainmast was 
struck by two balls, so that it threatened to go overboard; and a grenade thrown on its 
deck set fire to an ammunition-chest, by the explosion of which some of the crew were 
badly injured. On one of the English ships eleven men were wounded; on one of the other 
some twenty; and as their cannons produced little effect on the hull of the galleon, which 
was built of wood as hard as iron, Rogers, who had been again wounded, found himself 
compelled to give the signal for retreat, so as to repair his damages near Cape San Lucas, 
and insure the safety of the prize first taken. 

After the galleon capitana had escaped its pursuers, it put in at Navidad on 15 
January, and finally cast anchor at Acapulco on the 26th of the same month. During 
this part of the voyage the galleon was overtaken by a boat with some of the crew of the 
almiranta, which brought the news of that vessel's misadventure. 

On 31 March 1710 the galleon left Acapulco, passed the Mariannes on 2 June, and 
sighted Cape Espiritu Santo on 30 June; after which it finally put in at Bahia de Sorsogon 
on 28 July. 


1 MonTERrRo, I, p. 398. 
? WoopEs Rocers, A COrwising Voyage round the World, Lond. 1712, p. 293. 
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1710. The galleon "Nuestra Senora del Rosario”, General Don MIGUEL DE 
ELERREAGA, Piloto Mayor FRANCISCO DE SALASAR: from Bagatao, 30 July; Embocadero, 
15 August; Volcan Grande, 13 September (20” 25' N. lat.); the senas, 17 November (36” 
9' N. lat.; 96” 36' long.); Cape San Lucas, 4 December; arrival at Acapulco, 13 December. 
— Departure from there, 25 March 1711; Embocadero, 22 June; arrival at Cavite, 9 July. 


1711. The galleon "Nuestra Senora de Begona”, General Don JUAN IGNACIO 
VERTIZ, Piloto Mayor JOSEPH MARTINEZ, sailed from the island of Ticao on 19 August 
and cleared the Embocadero the same day; the senas, 7 December (36” N. lat.; 94” 44' 
long.); in sight of Punta de la Concepeion on the coast of California, 17 December, and 
of Cape San Lucas, 3 January 1712; arrive at Acapulco, 19 January. — Sails from there 
31 March 1712; Mariannes (Rota), 9 June; Embocadero, 9 July. The diary ends on 14 
July with the statement that they put in at Sobongcecobong (possibly Subaang on the north 
coast of the island of Mindoro). 


1714. The galleon "Santo Cristo”, General Don FRANCISCO DE ÖLAVIDE, Piloto 
Mayor Don PEDRO VINALES, who died on the voyage, Piloto Accompanado ALBERTO 
DE ÅRRIETA. From Cavite on 23 July; Embocadero, 3 September. On 28 September, 
in 25” 37' N. lat. and 18” 30' long., they saw the island that is called La Desconocida and 
which lies on this side of the chain of the Marianne Island ("que esta antes de la cordillera 
de Marianas”). On 30 September another island was seen, extending from north to south; 
and on 2 October yet another larger island was seen, standing high out of the sea and 
covered with vegetation in its north-eastern part, which was supposed to be the island 
of Malabrigo. On the same day the position observed was 27” 30' N. lat. It cannot be 
determined with certainty whether these islands belong to the Volcano or to the Bonin 
Archipelago. On the following day, 3 October, it is said that they crossed the meridian 
of the Mariannes in 28” 19' N. lat. and 19” 40' long. On 30 November the senas were seen, 
in 34” 9 N. lat. and 95” 45' long. On 14 December Cape San Lucas was passed, and on 
3 January 1715 they reached Acapulco. — They sailed from there on 1 April 1715; the 
Mariannes, 13 June; Embocadero, 1 July; arrival at Cavite, 13 August. 


1716. On "the Anson chart” there can be seen east of Japan, in about 35” 30' N., 
some islands marked with the inscription Islas Nueva [sic] del Ano de 1716; and on the 
«eStockholm chart”, which is to be described below, there are, off the coast of California, 
Farellones descubiertos el ano de 1716, rocks which, even on the Anson chart, are marked 
with their still preserved name Farallon de Alijos. I have found no information about 
any voyage made in 1716 during which these discoveries could have been made. 


1717. The galleon "Nuestra Senora de Begona”, General Don FRANCISCO DE 
ECHEVESTE, Piloto Mayor HENRIQUE HERMAN. From Cavite, 1 July; Embocadero, 6 
September. On 10 October they saw Isla de San Alessandro (25” 51' N. lat.; 14” 3' long.), 
and on 12 October Los Arzobispoles (25” 58 N. lat.; 14” 30' long.); the latter would seem 
to be identical with some of the Bonin Islands. On 26 October the meridian of the 
Mariannes was crossed in 32” 51' N. lat. and 20” 52' long. The sehas on 19 December, in 
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36” 16' lat. and 95” 16' long. Cape San Lucas, 4 January 1718; arrival at Acapulco, 26 
January. — Departure from there on 31 March 1718. There were on board no fewer than 
105 religious, among whom there were 48 Jesuits. One of the latter, Father JOSEPH 
BONANLI, has described the journey down to the arrival at Guam on 16 June. This narrative 
contains, however, only an account of the ecclesiastical ceremonies that took place during 
the voyage: the ""Festus Beati Francisci Regis” was celebrated on 25 May with special 
magnificence: the Augustinian Fathers with their Commissary-General at their head, 
sang the first vespers; the Right-Reverend the Bishop of Nueva Segovia said High Mass 
with blowing of trumpets and beating of drums and the discharge of the smaller artillery; 
in the evening, after service had been performed, the sailors presented a play and some 
Indian dances; and after that there was a "flordly spread” with all sorts of costly drinks 
and sweetmeats, amongst which there was no lack of good Dutch beer in such ample 
measure that they could not praise sufficiently the General, who had defrayed the cost 
of the feast, for his magnificent liberality..— Finally, the galleon made the Embocadero 
on 5 July, and put in at Cavite on the 27th of the same month. 


1722. The galleon "Sacra Familia”, General Don JUAN PABLO DE ÖRDUNA, Piloto 
Mayor JOSEPH MARTINES DE VARGAS. From Cavite, 30 June; Embocadero, 27 July. 
On 17 August, in 20” 50' N. lat., they saw El Farallon, "which lies north of the three small 
islands in the neighbourhood of Volcan Grande”; and on 5 September they doubled Las 
Colunas, that is to say their position on the chart, at which point the observations 31” 20' 
N. lat. and 33” 40' long. were taken, and it was noted that they were at a distance of 70 
leagues from Rica de Oro. On 17 November the senas were seen in 36” 49' N. lat. and 
100” long; according to the reckoning, it is added, they had thus sailed 3 degrees more 
than their real position, because the correct position of the senas was in 95” long.; another 
diary kept on board showed a still larger error, or 11” 6 too far to the east. On 30 
November the latitude of Cape San Lucas was crossed; and on 25 December the galleon 
arrived at Acapulco. — On 10 March 1723 they set sail from there; sighted the Mariannes 
(Rota) on 10 May; made the Embocadero on 14 June; and arrived at Cavite on the 22d 
of the same month. 


1725. The patache "Nuestra Senora de los Dolores”, General Don JUAN DOMINGO 
DE NEBRA, Piloto Mayor MANUEL PEREZ. From Cavite, 2 July; Embocadero, 29 July; 
Volean Grande (20” 8' N. lat.; 18” long.), 21 August; senas (35” 8' N. lat.), 4 November; 
Cape San Lucas, 16 November; arrival at Acapulco, 29 November. — The patache returns 
to the Philippines in 1726, but there are no details of this voyage. 


1726. The galleon "Santo Cristo de Burgos”, General Don FRANCISCO SANCHES 
DE TAGLE, sailed from Cavite at the beginning of July. On the 23d of the same month 
they took harbour on the island of Ticao in order to renew their supplies and to wait for 
suitable weather to pass through the Embocadero. Meanwbhile there arose a severe storm 
which cast the galleon upon some rocks; the crew and the passengers succeeded in getting 


! STÖCKLEIN, Welt-Bott, VII, pp. 1—3. 
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ashore; but after vain attempts to save the vessel and the cargo, they resolved to burn 
the ship and what it contained.! 

It was probably this mishap which lead to the resolution to dispatch the patache 
<Nuestra Senora de los Dolores” shortly after its return from Acapulco. The General 
was Don ANTONIO GONCALEZ DE QUIJANO, and Piloto Mayor Captain MANUEL PEREZ 
MoNTroria. It was not until 2 September 1726 that they could sail from Cavite; they 
cleared the Embocadero on 21 September; and on 30 October they saw the Volcano that 
is situated in 23” 50' N. lat. — i. e., Volcan de San Ågustin. After encountering the senas 
on 28 December, they saw the coast of California, in 37” 20' N. lat., on 1 January 1727; 
Cape San Lucas was passed on 27 January; and on 7 February they reached Acapulco. 
— Departure from there, 5 April 1727; off the island of Guam, 11 June; Embocadero, 
3 July; arrival at Cavite, 17 July. 


1727. The galleon "Sacra Familia”, General Don PEDRO GONGALEZ DEL RIVERO 
Y QuUIJANO, Piloto Mayor Don HENRIQUE HERMAN. From Cavite, 7 July; Embocadero, 
19 July; Volcan Grande (20” 19 N. lat.), 3 September; the senas, 17 November (35” 58' 
N. lat.; 113” 28' long.). On 28 November they saw, in 24” 36' N. lat., "the small islands 
which are like sails”, or ÅAlijos Rocks, which, seen from some distance, show an illusive 
resemblance to ships under sail: their right position is 24” 50' N. lat.> After that Cape 
San Lucas was passed on 2 December; and the arrival at Acapulco took place on 24 
December. — From Acapulco, 30 March 1728; the Mariannes (Guam), 13 June; Emboca- 
dero, 14 July; arrival at Cavite, 16 August. 


1728. The galleon "Nuestra Senora de Guia”, General Don ANTONIO FERNANDEZ 
DE ROJAS, Piloto Mayor Don ANTONIO GIL. From Cavite, 10 July; Embocadero, 23 August; 
Volean Grande, 29 September (19” 23' N. lat., 18” 49' long.); senas, 16 December (32” 50' 
N. lat., 100? 49' long.); Cape San Lucas, 8 January 1729; Acapulco, 28 January. — 
Departure from there, 31 March 1729; Mariannes, 13 June; Embocadero, 10 July. The 
diary ends on 23 July, when they were in sight of the island of Marinduque. 


1729. The galleon "Sacra Familia”, General Don JUAN ANTONIO CORTEZ DE 
ARREDONDO, Piloto Mayor Don GERONIMO MONTERO. From Cavite, 11 July; Embocadero, 
3 August. On 15 September they saw the island that is called la Desconocida (San 
Alessandro), and on the following day Volcan Grande (Volcan de San Agustin) and Isla 
de Patos (Sulphur), from which last smoke was seen ascending. On 19 September they 
passed between the two islands last named, at a distance of 8 leagues from the former. 
For these three islands, which all belong to the Volcano group, the following positions 
are given: 


1.Br. & RoB..XNLI, pp. (2193 XEVI-p38.1, MONTERO: (LP. bo. 

? Captain ABEL Du Pertit-THovARs tells us that the lookout on his vessel mistook the rocks for sailing 
ships (22 November 1837). He also says: "Cet écueil, découvert en 1791, mn'avait point été revu, et son 
existence méme &tait devenue si douteuse, que quelques géographes s'étaient déterminés å le supprimer tout-å- 
fait sur les cartes nouvelles.” Voyage autour du monde sur la frégate la Vénus, T. II, Paris 1841, p. 148. 
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The senas were seen on 12 December, and on the 28th of the same month they 
passed Cape San Lucas. They arrived at Acapulco on 19 January 1730, and started back 
on 31 March. On 20 June they saw the island of Sarpana (Rota in the Mariannes); and 
on the 25th, when they were presumably off Guam, it was resolved, in a Junta summoned 
by the General, that all people who had embarked from the island and also some convicts' 
should leave the ship, because the water-supply was running short and the stormy weather 
prevented the galleon from riding at anchor. On 19 September they sought port at Baco 
(on the north coast of Mindoro), and remained lying there until 27 October, after which, 
on 10 November, the galleon was wrecked, "inside the Embocadero”. 


1730. The galleon ""Nuestra Senora de Guia”, General Don FRANCISCO ANTONIO 
DE ÅBARCA Y VALDES, Piloto Mayor Don HENRIQUE HERMAN. The galleon was ready 
for sea on 16 July, but storms prevented the departure from Cavite till the 31st of the 
same month, and the passing of the Embocadero until 3 September. The senas were 
first seen on 12 January 1731, in 34” 16' N. lat. and 102” long., from which it was concluded 
that there was an error of six degrees in the reckoning, because, according to "los 
practicos”, the senas ought to be encountered in 96” long. 

When they were off the coast of California, in 23” 34' N. lat., the ship's carpenter 
announced that the rudder was so badly damaged that it could hardly be used. 
On this account, on 26 January, the General summoned the officers to a Junta. 
Their unanimous opinion — which was noted down by the ship's clerk with the 
elaborate formalities that were customary on such occasions and which our manuscript 
reproduces in full, — was that with the damaged rudder it was not safe to cross the 
mouth of the Gulf of California, where rough weather often occurs, that the rudder 
must necessarily be raised on to the deck for repairing, and that they must therefore 
seek a port on the nearest land. The diary does not state if this resolution was carried 
out: it merely mentions that on 30 January they were at a distance of 5 or 6 leagues from 
Cape San Lucas; that on 4 February, in passing Navidad, they dispatched the galleon's 
mails; that on 14 February a boat was sent ashore with some sick persons; that the same 
operation was repeated on 17 February off Acapulco; and that finally they put into 
that harbour on 20 February. — The galleon started back again on 5 April; anchored 
off Umata (Guam) on 11 July; passed the Embocadero on 24 August; and arrived at 
Cavite on 19 September. 


1731. In this year, on 18 July, two vessels sailed from Cavite: the patache capitana 
<Nuestra Senora de Cobadonga”, General Don ANTONIO GONCALEZ DE QUIJANO, Piloto 
Mayor Don GERONIMO MONTERO; and the patache almiranta "San Cristobal”, Almirante 
Don JUAN MANUEL DE LA VAREDA, Piloto Mayor Don JosEPH GONCALEZ BUENO. On 


! The Spanish troops in the Philippines were largely recruited from persons who had been condemned 
for crimes committed in Mexico. 


118 DAHLGREN, THE DISCOVERY OF THE HAWAIIAN ISLANDS. 


16 August, before they had reached the Embocadero, the General summoned a Junta of 
the pilots and other officers of both vessels, to whom he suggested the importance of 
fixing upon a rendezvous in the event of the two vessels losing sight of each other during 
the voyage. For this purpose he proposed that, after they had passed the island of 
Guadalupe, they should put in at Puerto de Magdalena, situated on the coast of California, 
in 25” N. lat. This harbour, discovered by Sebastian Vizceaino as long ago as 22 July 
1602 and named by him after the saint of the day, had , not long before the time now in 
question, been more closely surveyed: in 1719, under orders from the Viceroy of Mexico, 
the Marquess de Valero, Father CLEMENTE GUILLEN, accompanied by a small band of 
soldiers under the command of Captain ESTAVAN "RODRIGUEZ LORENZO, had visited 
these regions by land in order to search for some suitable port of call for the Manila 
galleons.' The comparatively favourable description he had given of Magdalena Bay — 
though fresh water had been searched for in vain — had probably directed attention to 
that place, and had led the authorities in Manila to recommend it in the instructions 
issued to the commander of the galleon. When he now urged his officers to give their 
opinion, his proposal was met by the most pronounced opposition. The officers declared 
that the waters near the proposed rendezvous were exposed to severe storms, that some 
of them could testify to this from the experience of the preceding year, and that 
Magdalena Bay, situated near Cape San Lucas, where hostile attacks had several times 
occurred, did not offer sufficient security. As an alternative to it the pilots proposed 
San Diego Bay, in 34” to 35”: the entrance to it was easy; it was protected from all winds 
and also from enemy attacks, "as they had no example of any such occurring in these 
regions”; and moreover in San Diego Bay they could provide themselves with water and 
wood, the most important requisites during the voyage. In accordance with the opinion 
of the pilots, the Junta resolved that San Diego Bay should be fixed upon as the 
rendezvous. 

On 31 August they cleared the Embocadero, and for the rest of the ocean-voyage 
nothing worthy of note is mentioned, except that on 20 October at nightfall they took 
a reef in the topsails and kept a sharp lookout, so as not to strike on Kica de Plata, whose 
position, 32” 50' N. lat., and 41” 29' long., they thought they had reached. But no land 
was seen, and they sailed onwards on the following day with a course SE by E. On 11 
December in the morning they saw some high land in 36” 20' N. lat., probably some part 
of Sierra de Santa Lucia; on 13 December they were again in sight of land and some 
islands: the noon-observation gave 34” N. lat. precisely, and they thought they ought 
to steer towards the east in order to seek the agreed rendezvous, San Diego. It is not 
difficult to prove that they ran into Santa Barbara Channel and that, as they did not 
venture to hold on their course after nightfall, the galleon steered towards the south 
between the islands Santa Rosa and Santa Cruz. Tt is not wonderful that they could 
not reach their goal in these regions, as San Diego lies about 1:/, degrees further to the 
south. But the course could not be altered except by decision of a new Junta: and accord- 
ingly this met on 13 December between 9 and 10 p. m., and the pilots and the other officers, 
in reply to the question whether the galleon could lie to over the night so as to continue 
1 MIGUEL VENEGAS, Noticia de la California, T. II, Madrid 1757, pp. 339—342. 
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the search for the appointed harbour next morning, unanimously declared that that was 
impossible. They steered towards Guadalupe instead, passed Cape San Lucas on 29 
December, and arrived at Acapulco on 20 January 1732. — From there they sailed on 31 
March, passed the Mariannes on 10 June and the Embocadero on 2 July, and arrived at 
Cavite on 11 July. 

The diary kept on the almiranta "San Cristobal” by the Piloto Accompanado Don 
SEBASTIAN DE SALASAR, begins on 12 October 1731, the day on which they lost sight of the 
capitana in 35” 12 N. lat. and 32” 13' long. As early as 12 November, more than a month 
before they encountered the senas (17 December), it was resolved in a Junta to abandon 
the plan of seeking harbour in San Diego. The reasons adduced for this course were that 
the ship had been badly battered in the struggle against constant headwinds; if one leak 
was stopped, another immediately appeared; the pumps had to be kept going incessantly; 
and as the deck had ceased to be watertight, the cables and other cordage stowed beneath 
had begun to rot. To all this it must be added that they had no boats to survey unknown 
inlets; so it was in every respect more prudent to lay the course for the known harbour 
of Acapulco, where the ship could be repaired. They arrived there on 26 January 1732, 
that is only six days after the capitana. — The two ships started from Acapulco together 
on 31 March, but separated on 4 April; and when the almiranta put in at Guam on 16 
June, it was resolved in a Junta, probably without knowledge of the fact that the capitana 
had passed the Mariannes a week earlier, not to wait for it but to make for the Embocadero 
at once. That strait was passed on 30 June; and on 7 July they cast anchor at Cavite, 
where the capitana did not arrive until five days later. 


1732. The galleon "Nuestra Senora de Guia”, General Don FRANCISCO SANCHES 
DE TAGLE, Piloto Mayor Don FELIZ PONSE, Piloto Segundo Don PEDRO LAVOR DE TANCIOS, 
which last kept the log-book from which is taken the following account. From Cavite, 
11 July; Embocadero, 28 July. After getting out into the open sea, they met with such 
persistent easterly winds (brisas) that they could not double the Mariannes even after 
a months effort. On 26 August, in 19? 41' N. lat., and 14” 12' long., it was resolved to 
change the course to south, so as to avoid Parece Vela and Vela, two reefs which in reality 
are only one, the Douglass Reef. On 28 September it is said that they had passed the 
two volcanoes, Malabrigo Chico and Isla de Patos (24” 58' N. lat., 20” 17' long.) without 
seeing them; and on 7 October they were, in 29” 31' N. lat., 21” 50' long., north of "the 
island of Guadalupe and the whole of that group of islands” (toda esta cuadrillera)." The 
sight of some birds on 23 October gave occasion to the remark that they had got as far 
as Las Colunas, which are situated between 28” 30' and 32” 30' N. lat., and in 32” 30' long.; 
but tliese islands did not come into sight, because they passed 140 leagues north of them, 
naturally according to their imaginary position on the chart. It was also clearly the chart 
that caused the pilot, on 30 and 31 October and on 5 November, to determine his position 
with reference to Rica de Plata: they did not, however, come nearer than 47 leagues to 


! All these names are found on the charts of the period, together with the previously named San 
Agustin, Fortuna, San Alessandro, San Juan etc., of which they are merely doublets. 
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its supposed position.: For 17 November the diary contains this: 37” 2/ N. lat., 51” 46' 
long.; at noon we had "the Dubious Bank” (el bajo en duda) 21 leagues to SE.; and the 
course we now keep, according to my reckording, will take us quite near to leeward of 
this bank, and we shall have it on the port side; but our Piloto Mayor said that we should 
have it to starboard.” The allusion here is undoubtedly to the bank which one of the charts 
discussed below (the Stockholm chart) places in these regions with the name Roncador 
(properly "the Snorer”). Another reference to the chart we might perhaps find in the 
entry for 23 November, where the pilot, after he had sailed about 3'/, degrees further 
towards the east, and in 31” 30' N. lat. observed a flock of land-birds (patos silvestres), 
says that he is convinced "that there must be some island during this long passage 
nearer than those which, according to the opinion of many, lie to the north or the south 
of the latitude in which the galleons generally pass”. In great detail there is related, 
both before and after the date last named, the daily appearance of birds and fishes and 
also other phenomena, such as thundery weather, rainbows, sea-blubber (agua mala), 
etc. Of greater interest than all this and the pilots speculations over it, is his entry for 
4 December, when, being in 35” 3' N. lat., and 70” 2' long., he said that he had reached 
the island Dona Maria Lajara and was due north thereof. '"They say”, it is added, 
that this island received its name from a lady, a governor's consort, who died and was 
buried at sea in this region. On a chart by Don Manuel de los Santos this Isla de Dona 
Maria Lajara lies in 76” long., which shows a very considerable difference from my chart, 
but on the other hand a very close agreement with the chief pilot's, in that the difference 
does not amount to more than half a degree; it is said, however, that no one has ever seen 
any such island, although it seems indisputable that there is land to the south of this 
parallel, to judge by the signs of land that are to be seen there.” In this case the signs of 
land were perhaps not altogether fallacious. If the pilot really was in 76” E. of Cape 
Espiritu Santo, i. e. about 159” W. from Greenwich, and if he had there laid the rudder due 
south, he would have reached the Hawaiian Islands — and the discovery of these islands 
by the Spaniards would have become an indisputable fact. 

It was not until 5 January 1733 that the first senas were seen, in 36” 10' N. lat., 
and 91” 43' long.; on 11 January the island of Guadalupe was sighted (29” 36' N. lat.); 
and on 24 January they were so near Cape San Lucas that they could see people on the 
beach. They followed the shore within gunshot, and in the evening put in at a bay near 
the southernmost point of California. Here they were met by boats, which brought 
water and a letter irom a Jesuit Father, in which he gave an account of the supplies that 
the place afforded and offered to receive the sick under pledge that, as soon as they were 
well, he would convey them in his own boat to Acapulco. But no answer was given to this 
invitation: though in great need of everything, they went on their way with the light land- 
wind in order to make the islands Las tres Marias. These islands came in sight on 29 January; 
on 2 February the boat that had been sent to Navidad with letters returned bringing 
water and other refreshments; on 13 February the sick and some passengers were landed 


1 When this observation was made, on 31 October, their position was NW. from Rica de Plata, in 
34” 30' lat., and 37” 51' long. Compare with this the statement as to the position of the island in the pilot's 
declaration cited above p. 78. 
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at that harbour; and finally, on 18 February, they arrived at Acapulco. 'The voyage had 
been the slowest during the whole period now in question: they had spent nearly seven 
months on the open sea, and the mortality had been greater than on any other voyage: 
24 persons, including the General's wife, died between 16 November and 16 February. 

The return-journey — under the charge of the Piloto Segundo Tancias instead of 
the Piloto Mayor, who had fallen sick on the outward voyage — seems, on the other hand, 
to have been normal: they left Acapulco on 7 April 1733; sighted the island of Guam on 
15 June; passed the Embocadero on 1 July; and arrived at Cavite on 14 July. 


1733. On 26 July two vessels sail from Cavite: the capitana "Nuestra Senora de 
Cobadonga”, General Don JOSEPH ANTONIO VERMUDES, Piloto Mayor Don JOSEPH 
GONCALEZ BUENO; the almiranta "Nuestra Senora del Pilar”, Almirante and Piloto 
Mayor Don GERONIMO MONTERO, Piloto Accompanado IGNACIO PEREZ DE ÅRCE. After 
clearing the Embocadero on 25 August, the two ships sailed in company until 1 October, 
when they were in 18” 25' N. lat., and 16” 38' long. The capitana saw the senas on 12 
January 1734 and arrived at Acapulco on 17 February. The almiranta, after encountering 
the senas on 19 January in 36” 9 N. lat., set her course as usual for Cape San Lucas. 
On 4 February, when they were two miles distant from that place, a boat was sent ashore 
to fetch water and refreshments; they stayed there until 10 February, and arrived at 
Acapulco on the 2lst of the same month. 

As regards the visit to Cape San Lucas we have a fairly detailed account from another 
quarter." After the Jesuits had begun to carry on missionary work with success on the 
Californian Peninsula in the beginning of the eighteenth century, they founded several 
settlements there, among others one, in 1730, near Cape San Lucas which received the 
name of San José del Cabo. TIts head, Father NICOLAS TAMARAL, received one day in 
January 1734 through some Indians intelligence that a great ship was to be seen off the 
coast. Soon afterwards it ran into the neighbouring harbour, Bala de San Bernabé; 
and from people who were sent to meet the landing party the Father learnt that it was 
a ship from Manila under the command of Don Geronimo Montero, and that its supply 
of water was almost exhausted, and that it had many people ill with scurvy. The Father 
immediately sent down to the shore all he could gather together in the way of fresh 
provisions, and told the Indians to help in carrying the water. Most of the sick were also 
landed and, thanks to the priest's care, soon recovered their health, all except three, 
who had to remain at the mission when the Captain, with the warmest expressions of 
gratitude, took leave of his benefactor. Montero afterwards tried in Mexico to secure an 
order that the galleons should always call at the mission near Cape San Lucas, but he 
wan little support for his proposal. As we shall see, he obtained a better hearing in Manila: 
it was the first real result of the endeavours that had been going on for more than a century 
to arrange a place of call for the galleons during the voyage from the Philippines to New 
Spain. 

The return-journey, during which Geronimo Montero acted as General and Joseph 
Goncalez Bueno as Almirante, was begun by the two ships together. They sailed from 


! VENEGAS, Op. cit., II, pp. 451 et sequ. 
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Acapulco on 9 April and passed the Embocadero on 17 July. The almiranta arrived at 
Cavite on 25 July, and the capitana on the following day, 26 July 1734. 


1734. The patache "San Cristobal”, General Don MATEO DE SUMALDE, Piloto 
Mayor Don ANTONIO DE ECHAVE. From Cavite, 6 July; Embocadero, 7 August. On 14 
September, when they were in 32” 3' N. lat., and 34” 4' long., the pilot says that he laid 
his course for Rica de Plata and that it was his intention to explore that island. During 
the following days they steered eastwards between 32” and 33” lat. On 19 September, 
in the evening, they set the mizen-sail, "because it was not good to go in search of the named 
island Rica de Plata without a mizen-sail”; but two days later, on 21 September, when 
they had gone about 4 degrees of longitude in this search, the pilot says that, if the south- 
east wind continued as fresh as it then was, he should give up his plan. As a matter of 
fact, the course was altered towards the north, and we hear nothing more of any endeavour 
to reach the mysterious island. Afterwards they encountered the senas on 24 November, 
saw the island of Guadalupe on 8 December, and Cape San Lucas on 21 December. 

Before the departure from the Philippines Captain Montero had obtained an order for 
the galleon to call at the mission of San José del Cabo. But instead of the friendly recep- 
tion they had expected, and of which they were all the more in need because the crew were 
suffering badly from scurvy, the men on a boat which was sent ashore were attacked by 
a crowd of armed Indians and were all slain. Another boat which was sent to enquire into 
the fate of the first, was met by a shower of arrows from several hundred natives assembled 
on the shore, and, after firing some rounds of musketry and taking four Indians prisoner, 
had to retreat. Shortly before a general rising had broken out amongst the Indians in 
Lower California, in which all the missions situated there had been destroyed, and both 
Father Tamaral and another priest had suffered martyrdom.! With the loss of twelve 
dead and one wounded and the boat that had landed, the ship had to sail off to Acapulco, 
which was reached on 16 January 1735. 

This, however, did not end the misfortunes of the patache "San Cristobal”. Sailing 
from Acapulco on 29 March, it was off the Embocadero on 8 June. They fired off a gun 
as a signal to the sentinel boat whose duty it was to provide the arriving ship with new 
cables and give information as to the state of things on the islands, and especially whether 
there was any enemy to be feared. As no boat was to be seen, they sought harbour on 
the island of Viri on 28 June, but had to leave that unsafe anchorage on the following 
day, after which the patache struck the dangerous reef of Calantas on 30 June, sprang 
a leak, and immediately filled with water. The sentinel boat, which had been detained 
by adverse wind and other hindrances, came up just in time to lend a hand with the 
saving of the cargo and the crew. The silver on board was conveyed in boats to Sorsogon, 
but the hull was destroyed by fire to prevent its being used by enemies.? 


1735. The galleon "Nuestra Senora de Guia”, General Don JUAN DOMINGO DE 
NEBRA, Piloto Mayor Don GERONIMO MONTERO, started from Cavite on 30 July, and 


1 VENEGAS, Op. cit., II, pp. 473, 487. 
2 CBI & RO. ALVI, Pp. 56. 
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cleared the Embocadero on 5 September. On 10 October they passed "la boca grande” 
between Agrigan on the south and Volcan Grande on the north. On the following day 
they saw Farallon de Pajaros, the position of which, 21” 12' N. lat., 19” 20' long., was 
taken as the starting-point for a new log-reckoning. The senas, 23 January 1736, in 35” 
12' N. lat., and 95” 14' long. On 11 February, when in sight of the coast of California, 
the General commanded that the guns, which had been kept in the hold during the voyage, 
should be hoisted on deck, so as to put the galleon in a condition for fighting; but this 
measure, which was generally taken towards the close of the voyage, was now considered 
by the pilots to be extremely hazardous: the vessel had suffered badly from the terrible 
storms it had encountered; it was unsufficiently ballasted, and would not be able to bear 
the increased rolling due to the weight of the artillery. These objections were approved 
by a Junta, and the General had to revoke his orders. Cape San Lucas was passed on 14 
February without any attempt to land, probably as a result of the sad experience of the 
preceding voyage. On the 19th the mail was sent to Navidad, and on the 24th they arrived 
at Acapulco. — From here the galleon sailed on 16 April 1736; passed Guam on 5 July, 
and sighted Cape Espiritu Santo on the 19th of the same month; but it was 30 August 
before they could cast anchor at the island of Cahagayan, and they were compelled to 
winter at Puerto de Palapag, situated behind that island. It was not until 20 February 
1737 that they passed the Embocadero, after which Cavite was reached on 4 March. 


1736. On 31 July there sailed from Cavite the patache capitana "Nuestra Senora 
de Cobadonga”, General Don JUAN FRANCISCO DE YRISARRI, and the patache almiranta 
<Nuestra Senora del Pilar”, the name of whose captain is not given. 'The diary was kept 
by the Piloto Mayor Don JOSEPH SACHARIAS VILLAREAL, who on the outward voyage 
served on the almiranta, and on the homeward voyage upon the capitana. Embocadero, 
18 August. On 14 September, after observing 22” 3' N. lat., and 20” 33' long., a Salve 
was sung in the honour of the Blessed Virgin to commemorate the doubling of the 
Mariannes. On 4 October in the evening they spoke the capitana for the last time; and no 
further information is given concerning her voyage. The position of the two ships at 
that time agreed very closely: for the capitana, 29” 41' N. lat., 27” 30' long.; for the 
almiranta, 29” 43' N. lat., 27” 5' long. The latter encountered the senas on 4 December 
(36” 9 N. lat., 97” 8' long.); saw the island of Guadalupe on 16 December, and Cape San 
Lucas, at a distance of 8 to 10 leagues, on 26 December; anchored at Acapulco on 17 
January 1737. — The capitana sailed from there on 2 April, and on 24 June encountered 
the almiranta at Umata (Guam); and on 11 July both vessels were in sight of the east 
coast of Samar. The difficulties of entering the Embocadero must have been exceptionally 
great: they sought harbour successively at Cahagayan, Viri, and Rio de Calomotan 
(possibly Rio de Calumpan, which disembogues in Ensenada de Batangas on the south 
coast of Luzon). The diary breaks off here, on 28 July 1737, and does not continue until 
13 January in the following year, with the information that the two pataches were then 
in la Boca Grande, the entrance to Manila Bay. At last, on 29 January 1738, they put 
in at Cavite. 
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1737. The galleon "Nuestra Senora de Guia”, General Don PEDRO DOMINGO 
GONCALEZ DEL RIVERO, Piloto Mayor Don ANTONIO DE ECHAVE, sailed from Cavite on 
25 July and passed the Embocadero on 26 August. On 25 September the pilot states that, 
despite the fact that he had reduced his days reckoning by 10 per cent ever since the 
Embocadero, they had not yet sighted the land for which they had laid their course, 
namely Uracas and the Farallon; and on 17 September, in noting down the figures 20” 6' 
N. lat., and 21” long., he says that, according to the reckoning, they ought to have passed 
the Mariannes, but that they must have seen them if the course had been correct. This 
galleon seems to have steered a somewhat more southerly course than the usual one: on 
30 October, in 30” 13' N. lat., 39” 9 long., it is said that they placed alookout in the foretop, 
because owing to an adverse wind they were compelled to sail in unknown waters (por 
paraje no practicado); and the note that they continued to have a lookout is repeated 
almost daily until 13 November. Meanwbhile they had reached as far north as 34” 49' N. 
lat., and had sailed about 10 degrees in an easterly direction; but they saw nothing except 
birds of different kinds, whales, tunnies, and once a small turtle. On 6 January 1738 
they saw the senas (37” &' N. lat., 91” 34' long.), on 13 January Guadalupe (29” 43' N. 
lat.), and on 21 January Cape San Lucas. Here it is remarked that the reckoning indicated 
that the distance from San Bernardino was 111” 12', which falls short of the reality by 
about 15 degrees. Arrival at Acapulco on 9 February, and departure thence on 5 April. 
Off Agana (Guam), 17 June; Embocadero, 15 July; arrival at Cavite, 30 July 1738. 


1738. The capitana ""Nuestra Senora del Pilar”, General Don FRANCISCO ANTONIO 
SENDIN, Piloto Mayor Don GERONIMO MONTERO. Probably this year there was an almi- 
ranta, concerning which, however, we have no information. - From Cavite, 3 August; 
Embocadero, 15 September; in sight of Volcan Grande and Uracas, 12 October (20? 6' 
N. lat., 19” 40' long.); senas, 23 January (34” 35'N.lat.); Cape San Lucas, 10 February; 
Acapulco, 23 February 1739. — The return-journey was begun on 12 April; in sight of 
isla del Governador” (Guam), 18 June. On 3 August 1739 they came to anchor in "la 
boca de Cahagayan” (puerto de Palapag). 


1739. The galleon "Nuestra Senora de Guia”, General Don BERNARDO JORGE DE 
YLLUMVE, Piloto Mayor Don MANUEL RoDpRIGUEZ. For this voyage there is no log-book, 
as for the others; but the transactions in a series of Juntas, which are reported fully in 
our manuscript, give us the means of ascertaining the main course of the expedition. 

The first junta was held on 27 January 1740, after they had seen the senas, and 
consequently assumed that they were not far from the coast of California. At this meeting 
it was resolved, upon the motion of the pilots, that they should for the present postpone 
the hoisting of the guns from the hold. The subsequent junta, on 11 March, probably 
shortly after the arrival at Acapulco, asserted that the galleon was in great need of thorough 
repair, which would require such a long time that the departure could not be made until 
after the time when favourable winds could be expected. All the officers declared, 
therefore, that they ought to winter in Acapulco, and that permission to do this ought 
to be obtained from the Viceroy of Mexico. The Viceroy, however, commanded that 
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the start should be made, even if it had to be postponed till 15 or 18 May; nor does he 
seem to have allowed himself to be affected by the representations of a new junta, which, 
after a thorough survey of the ship, further emphasized the risks to which they were 
exposed. The departure from Acapulco would seem to have taken place on 2 May 1740, 
and the extent of the dangers that were anticipated is shown by the fact that on the same 
day a proclamation was published that all the people on board should confess and go to 
holy communion. The voyage, however, seems to have gone more fortunately than they 
believed; but the fear of enemies remained, as they had undoubtedly been informed that 
war had broken out between Spain and Great Britain in October 1739. On the open sea 
they thought they had nothing to fear, and accordingly, shortly after the departure from 
Acapulco, the artillery was stowed away in the hold, as usual. When they were approaching 
the Mariannes, the question arose as to whether they should arm the galleon again, but 
they had now before them the stormiest part of the passage: accordingly a junta of 4 
July 1740 resolved that only the guns on the lower deck should be mounted, and that the 
rest should be kept in readiness so that they could be placed in position with the greatest 
speed in case of need. However, there arose no occasion for the use of the artillery. Finally, 
a junta of 11 August 1740 informs us that it was resolved to put in at Puerto de Palapag, 
and that afterwards they should seek out some other harbour where the galleon could 
winter, and that the silver on board should be sent to Manila over land. 


1740. The patache "Nuestra Senora de Cobadonga”, General and Piloto Mayor 
Don GERONIMO MONTERO, leaves Cavite on 23 July; Embocadero, 12 August; Volcan 
Grande, 10 September. On 4 October, in 33” 8 N. lat., and 37” 26' long., a lookout was 
posted during the night, because they were in the neighbourhood of HBica de Plata, 
although, as far as known, there is no such island”. The senas, 2 December (35” 1' N. 
lat., 102” 13' long.); Cape San Lucas, 5 January; Acapulco, 27 January. — Before their 
departure from there, on 1 April 1741, the General had received a letter from the Viceroy 
of Mexico with information that some British warships had penetrated into the South 
Sea, and that they were possibly in the neighbourhood of the Mariannes. When they 
were approaching these islands, therefore, a junta was held on 3 June, which, after ascer- 
taining that the supply of water was sufficient, resolved that the course should be set 
direct for the Embocadero, which was safely reached on 7 July; and the voyage was ended 
at Cavite on 2 August 1741. 


1741. As the manuscript that we have so far followed ends with the voyage last 
summarized, we have no detailed statements for the years that follow. Itis indisputable, 
however, that a ship sailed from the Philippines in 1741, and reached Acapulco on 9 
January 1742. We have this information from Captain ANSON, the commander of the 
above-mentioned British squadron. One of the chief means of inflicting damage on 
Spain during the war that was then going on, was the capture of the Manila galleon. 
Anson had long been cruising about for it off Acapulco; but when it failed to appear, he 
began to suspect that it had already got into port. In order to obtain certainty on this 
point, he sent there by night a barge, which succeeded in surprising some negroes who 
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were out fishing; and from them he learnt that the galleon was lying at its moorings, but 
that its departure was fixed for 14 March. In order to watch for it when it came out, 
Anson disposed his vessels outside the entrance to the harbour; but the measures that 
were taken that these proceedings should not be observed from the shore proved fruitless: 
the galleon stayed in port, and it was afterwards learnt that the Viceroy had given orders 
that its departure should be postponed till the following year. When all hopes of the rich 
booty had been given up, Anson turned west, and with his sole remaining vessel — the 
others having been abandoned — spent some time at the uninhabited island of Tinian, 
one of the Mariannes, and finally sailed to Macao, there to await the favourable moment 
to renew the hitherto unsuccessful designs on the Manila ship. 


1742. In this year there sailed from Cavite the patache ""Nuestra Senora de Coba- 
donga”, under the command of General Don GERONIMO MONTERO. Of him Anson says 
that he was of Portuguese nationality, and that he was the most approved officer for skill 
and courage of any employed on the galleon-route. Certain it is that he was one of the 
most experienced: we have found him as Piloto Segundo as long ago as 1727; since 1729 
he had made at least five voyages as Piloto Mayor, and he had already acted as General 
once before, in 1740. He had thus earned his promotion by service, which was an extremely 
rare thing at a time when the post of General seems to have been usually gained by any 
qualifications except seamanship.: Now, however, he was to be more hardly handled 
by fortune than were most of his less meritorious predecessors. 

Concerning Montero”s voyage from the Philippines to New Spain in 1742 we have 
no manner of data. His return-journey from Acapulco was commenced on 15 April 1743. 
Anson had now resolved to meet the galleon off the Embocadero with his refitted ship. 
He had hoped with luck to make two prizes, namely not only Montero”s ship, but also 
that which he had prevented from leaving Acapulco in the previous year. But the two 
ships had not, as he hoped, sailed in company: the last-named had already reached its 
destination in safety when, on 30 May 1743, Anson with his ship the ""Centurion”, reached 
the waters off Cape Espiritu Santo. The galleon from Acapulco might be expected in the 
month of June; but it was a long and troublesome period of cruising for the British before, 
at sunrise on 30 June, the lookout at length reported a sail. They immediately steered 
for it, and to their great surprise the British saw that the Spaniards, instead of changing 
their course, came to meet them, prepared for action. 'The firing began about noon, when 
the foes were within pistol-shot of one another. It was a stubborn fight, but the well- 
aimed fire of the British caused so much damage and loss of life to the Spaniards that, 
after about two hours fighting, they were compelled to strike their flag. The Spanish had 
67 killed and 84 wounded, among the latter the General, who at the very beginning of the 


1 M. LE GENTIL says of him: "Il était parvenu comme tous les généraux des galions de Manille, qui 
ont quelquefois commencé par étre laquais; mais celui-ci était quelque chose, puisqu'il était bon pilote, au moins 
å ce qu'on ma dit.” — Le Gentil, who visited Manila in 1766, also tells us that people found fault with him 
for his conduct during the fight: that he could have evaded Anson, and made his way to some harbour in the 
Philippines, with whose coasts he was well acquainted. Le Gentil, however, defends him against these charges. 
(Voyage dans les mers de VInde, T. II, Paris 1781, p. 210.) 
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combat was incapacitated from giving orders: the loss of the British was limited to 2 
dead and 17 wounded, of whom only one afterwards expired. 

The vessel thus captured was not, as Anson says, a galleon, but only a patache — 
and accordingly of a smaller type than a galleon, though much larger than the ""Centurion”. 
It was armed with 36 large and 28 smaller guns, and carried a crew of 550 men. The booty 
that fell into the hands of the British consisted of 1,313,843 piastres and 35,682 ounces of 
virgin silver, and some cochineal and other merchandise of minor value. The prize was 
taken to Macao and there sold for 6,000 piastres. 


Xx «+ x 


Concerning the galleon-traffic during the thirty-five years that elapsed from the 
time when Anson performed his exploit till the time when Cook made his famous discovery, 
I have been able to find only very scanty information.: This deficiency, however, has 
practically no bearing on our present subject. No one, so far as I am avare, has tried to 
make out that during these years the Spanish obtained any knowledge of the Hawaiian 
Islands. Nor it is reasonable to suppose that a new discovery could have been made at 
so late a date without attracting general attention. It must be borne in mind that it 
was during this same period that the civilized world was taking more interest than ever 
before in the exploration of the Pacific Ocean, and that Byron, Wallis, Carteret, Bougain- 
ville, and Cook himself made their celebrated voyages. 


! The most important information is that given by M. LE GENTIL in connection with his account of his 
stay in Manila, 1766—68. What he tells us about the construction, equipment etc. of the galleons gives us 
an adequate explanation of the accidents to which they were so often exposed. (Voyage dans les mers de V Inde, 
Il, pp. 217 et sequ.) Shortly after his departure there arrived at Manila another Frenchman, M. DE PAGks, 
who left Acapulco on 2 April 1768, presumably on the frigate "San Carlos”. Concerning his voyage over the 
ocean his narrative contains nothing except some notes on the life on board and the customary call at the 
Mariannes. (Voyages autour du Monde et vers les deux Poles, T. I, Paris 1782, pp. 131 et sequ.) 


CHAPTER VIII. 


Nailing Directions for the Pacific Ocean from the Seventeenth 
and Eighteenth Centuries. 


BEFORE we entirely leave the history of the voyages of the galleons, we wish — as 
in the case of the preceding period — to see whether any information relevant to our 
subject is to be obtained from original sources other than the narratives of the voyages 
themselves. | 

The collection of legal ordinances applying to the Spanish colonies, which was issued 
in 1680 under the title of Recopilacion de leyes de las Indias, also contains regulations 
concerning trade and navigation in the Philippine Islands.: There are there included 
regulations concerning the right to take part in this trade, the number of vessels, the value 
of the cargoes, etc. Extremely minute prescripts are given regarding the equipment and 
crews of the galleons, but as regards the voyages themselves there are only regulations 
as to the times of departure from Manila and from Acapulco, while concerning the course 
that the galleons should follow nothing is said. There are various indications, however, 
that very detailed regulations for the navigation of the galleons found a place in the 
instructions which were issued to the Generals by the Governor of Manila; but no such 
instructions have been accessible to me, and I have not even seen it stated that any such 
have been preserved. Sailing directions, derroteros, on the other hand, for the course of 
the galleons are by no means lacking; probably there are several more than I have come 
across, especially in Spain.> From there some have found their way to other countries, 


MOD. EX Titt) XX. 

? Im the bibliography attached to the treatise Les tiles Carolines by the Colonel D. FrRAnNcIsco CoELLo Y 
QuEsanDa (Bull. de la Soc. Acad. Indo-Chinoise, Sér. 2, 'T. III, Paris 1890, pp. 336—397) mention is made, 
under No. 35, of a manuscript preserved in Madrid with the title "Derroteros de Filipinas a Nueva Espana”. 
— In the library of Deposito hidrografico in Madrid there is a manuscript with the title "Derrotero general 
del mar del Sur, sacado de diferentes autores. Hecha en Panama en 30. del mes de Diciembre de 1684, por 
D. FERNANDO MEHEDANO DE NAAVEDRA Y CorpovaA”. A manuscript with exactly the same title and date, but 
without any author's name, was offered for sale some years ago by the Leipzig bookseller, Karl W. Hiersemann 
for 34,000 marks! — Don Juan Bautista FUNES DE PAVIA wrote in 1700 a 'Derrotero general de las costas que 
contiene la mar del Sur en los reinos y provincias del Peru y Neuva Espana con las derrotas y advertencias 
necesarias. MS. en fol. que existe original en la bibl. Mayansiana” (NAVARRETE, Bibl. Marit. II, p. 231). 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 57. N:o 4. 129 


where people were disposed to acquire these documents either to serve as guidance for 
hostile entreprises against Spain, or, in later times, to be used as material for cartographical 


works.! 
The derroteros of which I have been able to obtain information are the following. 


In the Rijksarchief at the Hague there is a manuscript with the following title: "BB. 
Instructien en Journaalen van Brasiliaansche en Oostindische Reijsen zeedert 21 April 
1623 tot 28 August 1681”. This has an introduction in the shape of instructions for 
JACQUES L HERMITE, and probably some of the documents included in the volume were 
collected to serve as a guide to his expedition with the "Nassau Fleet”, 1623—1626. Some 
of the writings contain, as regards the northern part of the Pacific Ocean, only brief 
statements as to the times for the voyages of the galleons, as to the length of the voyage, 
and other things that are well-known from other sources. Of greater interest are the 
following Sailing Directions, which are here reproduced in extenso: — 


Roteiro vande Spagniaerts vande Haven vande Natividas tot het Eijlant van Mindanao, t welch 
bij alle de Piloten beedicht wesende, Is verclaert wesende 1500 mijlen. 


Van Porto de Navidael tot het Eijlant Sto Thomas ... . . . 180 
Nan Storbomasktot iunÄtnublädan)d BXAw..0oaqnoab 103104, Mir ma 
Vanullka NubladatotiRoquopardida kt vil dan od Jul 80 
iVan "RogquoparvidastotrAbrolesorsaribat 90300 TRAReRIon pl 20570 
MankA brologoltot/aentteles tta HON ha. 2msaub ur 300 
Vandetleles tottderQuarars ek som kl JäpedR MR ol) 7 
NMandebQuardis botrderJardistspdt veplia ute IA Ok. Mod 535 
ManderJardisi totudesMatalotes)l! aolkov00. 1215. mand Ioav 0120 
Vande Matalotes tot Ilha des Aresises . . . . ...... . . 30 
Vant Eijland de Aresises tot Mindanao — . . . . . .. . . . . 150 
Dit was het advis vande Piloten vande Armada vande Hoocht dat de Landen lagen: ' 
IPortorde Navidadik in Futaana fysland (0 Jnyvl9 3! sfadt 
arslÄderSAntonme tt Mi saras KR kudde ansedd DISA 
bajislarnNa bladet I6 at sel dodw. borodosgs aq) oc Jo [Sys 
asIslatdarogua Parttidaer tan gav ADUINel anda hk IANA NT 
NÖaStATreloposmus XOSUrtRAE SD Slap Hd) base elluhotniad y boy 
ÖS Rerstatlasparte dekNortess »vöda, ep vIiaodor. + sk 9 » 
ORQuUTASNMapIrtedMSSKRVE TR oRXI Aa 10 » 
Ösdardinsalaparte desudkaateets she Gör vs ri20 » 
ÖSPMAteloteste 4- koner balken. Shed sd ISA ålen 20 » 
AvIlhajdossAresises 31-såmrot ockttoa ITS monter 320 » 
La porto de Mindanao da Vanda do Norte . . . . . . 112, oo» 
a Barjarde Malaga m dit Fijlant oo oo ss ss. 06 Th OP 


This derrotero was probably written down by a certain JORIS ÅDRIAENSZOON, who 
is said to have gone out with the ship "Swarte Teunis”, to have been taken prisoner 


1 GUILLAUME DELISLE says that as material for his map of Asia (1723), which also embraces the north- 
western part of the Pacifie Ocean (see Fig. 22 below), he has used inter alia "un grand nombre de routiers 
de terre et de mer”. 
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at Tidore, and thence conveyed to Manila: it forms an appendix to a paper by that man 
dated Rotterdam 28 July 1614, in which amongst other things there is given some of the 
general information about the voyages summarized above. When it is said that all pilots 
confirm by oath the statement about the distance from New Spain to the Philippines 
contained in these Directions, one might suppose that they were valid for the time when 
they were noted down, i. e. about the year 1600; but that cannot have been the case: the 
starting-point, La Navidad, and the place of destination, Mindanao, show that they date 
from an earlier time. 


From the badly distorted proper names it is very evident that the original was 
Portuguese. I do not know what is to be understood by de Heles; Quarais is manifestly 
los Reyes; the other names need no explanation. Nor need it be mentioned that the lati- 
tudes for los Jardines, Matalotes, and Arrecifes are incorrect, probably by a clerical error. 


Later than the foregoing — possibly from the beginning of the seventeenth century 
— is an undated manuscript in the British Museum: ""Derrotero de las Philippinas desde 
el Puerto de Acapulco hasta Manila por BARTHOLOMÉ ALCORREA Piloto” (Add. Ms. 
17583, fol. 308). When translated, this runs: — 


In order, from the port of Acapulco, which lies in 17? 15' N. lat., and 177? W. long., reckoned 
from the meridian that passes through the island of Corvo in the Azores, to reach the island of Guana 
[Guam], which is the southernmost of the Ladrones, the course is set, until one has got down to 14 
degrees, first SW. about 60 leagues, and then WSW. till one has found the trade-wind [las brisas] 
prevailing. After that one sails in the said 14 degrees for 1200 leagues, because in that parallel the 
winds blow continually from N. to NE. and allow the ship to carry all sail, and moreover they are so 
cool that the men enjoy good health. After covering these 1200 leagues, one has to go down to 13” 30', 
with a course W!/, SW, to seek the above-mentioned island of Guana. After having sailed from the 
beginning of the voyage about 1800 leagues, one comes straight upon this island, which, as has been 
said, is situated in 13? 30' N. lat., and in 180? long. precisely, i. e. in the meridian which is opposite 
that of the Azores. From the island of Guana to Cape Espiritu Santo, which is the northernmost and 
easternmost point of the island of Tandaya [Samar], one has to steer SW. till one has got down to 
12? 45 N. lat., and after one has made about 280 leagues in this latitude for the rest of the way, one 
comes 5 or 6 leagues south of the Cape mentioned, which lies in 13” N. lat. precisely. And one must 
take good care not to sail in a higher latitude, for in that case one may miss the Cape mentioned and 
come upon the island of Catanduanes and the mouth of Ybalon or some other bad entrance. Cape 
Espiritu Santo lies in 160? long. E., reckoned, as above said, from the meridian of the Azores. After 
sailing from this point, at a distance of one league from land, for 18 leagues in a westerly direction, one 
comes to the Embocadero. 


The account of the remaining part of the route to Punta de Cavite may here be 
ignored. 


The following account, though it has not the form of a derrotero, deserves a place 
in this connection, because the course prescribed varies somewhat from that above given. 
In a work by BARTOLOMÉ DE LETONA" one reads as follows: — 


1 Prologo y descripcion de Filipinas, Puebla de los Angeles 1662; the translation is that of Br. & Ros. 
XXNVI, pp. 189—190; 
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Acapulco, in Mexico, which is the eastern port for the South Sea and for navigations from New 
Spain to the Philippines, is in 16!/, degrees of latitude. If, in voyaging from Acapulco to the Philippines, 
the ships proceed in a straight line from the rising towards the setting sun, they will arrive at Baler, 
a village in the northern part of the further coast of Manila Island, which is in the same latitude as 
Acapulco. But usually, as soon as they set sail from Acapulco, they descend to the 11th or 10th parallel 
in order to find the winds with which they can navigate; then they again go northward and follow 
their former course to a point 500 leagues from Manila, and 100 leagues from the Ladrone Islands — 
among which they pass, in a latitude of 15 degrees. Thence they sail again to lower latitudes, descending 
to barely 137/, degrees — on which line is the Embocadero of San Bernardino, 100 leagues from Manila. 
Thence the voyage is made between the same island of Manila and other islands which lie on the left, 
to the port of Cabite, which is two leagues from Manila. Ordinarily this voyage is made in three months, 
although the return trip is usually much longer — sometimes requiring more than seven months; 
while in this year 1662, it lasted eight months. 


The sailing directions quoted above deal solely with the voyage from Acapulco to 
Manila, and with regard to the supposed knowledge of the Hawaiian Islands they confirm 
what we have said several times. As regards the voyage in the opposite direction we have 
some information through Father DIEGO DE BOBADILLA, who, in a paper written about 
the middle of the seventeenth century, says expressly that the galleon, from the time it 
left the Philippines until it was approaching the coast of New Spain, sighted no land with 
the possible exception of the northernmost islands in the Ladrones.! 

Amongst the literature of this kind may be reckoned a hitherto unpublished 
manuscript, which is to be found in transcript in the British Museum.” Its title runs: 
<Discursos Maritimos, y alivio de fatigas, entre dos Marineros nombrados Juan Trosco?” y 
Pedro Bastardo estando de Guardia en el Navio Santiago surto en este Puerto de Cavite.” 
The author, whose name is not given, states his intention of having his paper printed, but 
this does not appear to have taken place. As regards the time when it was produced, we 
can draw conclusions from the dedication to Don DIEGO DE SALCEDO, who was Governor 
of the Philippines during the years 1663—068.!' 

In the form of a conversation between two sailors on night-watch on board a galleon 
lying at anchor in the port of Cavite, several proposals are discussed as to the best way of 
arranging the Philippine navigation and freeing it from the dangers to which the ships 
had been exposed in the preceding period. The author says that he "does not base his 
discussions on fine-spun theories in astronomy but on the practical teachings of experience, 
as this could be regarded as a faithful mother of success, while the former was wont to be 
an infallible pledge of disasters and shipwrecks”. The conversation principally centres 
on a proposal which seems to have been then much discussed, viz. to exchange Cavite as 
the port of departure and arrival for the galleons for the harbours of Lampon and Mauban 
on the east coast of Luzon. By this means the difficult passage through the Embocadero 
would be avoided and several other advantages would be gained. But the author, repre- 


1 "Relation des isles Philipines faite par un religieux qui y a demeuré 18 ans” (p. 8); published by 
THEVENOT in Relation de divers voyages curieuxz, P. II, Paris 1666. dCf. Br. & Ros. LIII, p. 117. 

2 Add. MS. 17625, f. 74 v9—82. 

3 This is possibly a clerical error in the title: in the text he is called Trofeo. 

+ FERNANDEZ DuRo, who quotes the title of this manuscript, dates it about 1665. Armada Espazrola, 
IV, p. 428 note. 
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sented by the sailor Pedro, is evidently no supporter of this proposal, which his friend 
Juan can only defend in a weak fashion. In the course of the conversation a number of 
instances are adduced to show that it would be best to hold fast to the old arrangement.! 
Cavite, therefore, ought to continue to be the harbour for the galleons: what ought to be 
done for the improvement and safeguarding of the navigation was to use smaller ships 
instead of large ones — for the proverb said grande nao, grande tormenta (big boat, big 
storm) — and above all to see to it that the galleons began their voyages in good time. 
This last suggestion gives the sailor Pedro occasion to make the following utterance, 
which brings the conversation to a close: — 


During my time the ships to Acapulco have sailed, as a rule, from this harbour [Cavite] at the close 
of July or the beginning of August. At that time they usually encounter a vendaval which lasts for two 
or three weeks and which detains them at Batan and prevents them making their way out at Mariveles. 
As every one knows, this wind is followed by calm, swell, and headwind, which delay the arrival at 
the Embocadero for many days, so that in most cases they cannot get clear of it until 4—6 September, 
at which time the vendavales cease and the brisas begin to blow. If by any chance they do get wind 
from any other quarter, they can sail with that for 50 leagues on the other side of the Ladrones. It 
is a well known fact amongst all practical men that in those waters brisas prevail which compel them 
to tack about and detain them during September and part of October. Still greater difficulties meet 
them here if they choose a south-easterly course in order to remain in a lower latitude, for in addition 
to the risk they run thereby, they are prevented from fulfilling their purpose: it was like following a 
thread in order to get into a tangled skein, or like making use of a little stream in order to reach a 
sea with intolerable winds. On the other hand, if they steer northwards to higher latitudes in search 
of more favorable winds, they are exposed to severe storms which carry away their masts and compel 
them, after sailing has been found impossible, to return to the point of departure. That was what 
took place in 1629, when the ship "San Luis”, 200 leagues on the other side of the Ladrones in 30? lat., 
fell in with frightful storms, and lost all her masts and her rudder; and thus badly mauled, she came 
to San Bernardino, which was passed without further disaster. In 1631 the ship "Santissima Trinidad” 
was attacked by a storm 200 leagues from the Embocadero and arrived at this harbour dismasted. 
In 1641 the ship "Nuestra Senora de la Concepcion Cambojana”, in the neighbourhood of the Ladrones 
in 20? lat., encountered the weather that usually prevails there, which is called "San Miguel's storm”. 
Entirely dismasted, she became a complete wreck at Mauban. In 1643 the ship ""Nuestra Senora de la 
Encarnacion”, a few days after passing the Embocadero and because they had not succeeded in getting 
sufficiently far from land, was driven back by the unusually strong brisas and had to seek harbour in 
Lampon. In 1650 the ship "San Diego”, after passing the Ladrones, was assailed by storms in 28? lat., 
lost her mainmast, and had seventeen men washed overboard by a great sea; finally she came to anchor 
in the roads of Naga. Still worse is it that the ships run the risk of being wrecked when they come 
into the neighbourhood of quantities of islands and reefs; as happened in the case of the ship "Nuestra 
Senora de la Concepcion”, which in 1638 was cast by the force of the wind on the island of Sarpan 

rande [in the Ladrones], and some time earlier in the case of the ship "Santa Margarita”, which was 
lost on Sarpana. 

Such are the disasters that await those who sail too late. Even supposing that they pass the 
Ladrones in 28—30? latitude, like the others, and that they succeed in being free of violent storms, yet 
in any case the late departure involves their having to sail during the worst part of the winter, when 
the sun, as it approaches the Tropic of Capricorn, rapidly passes away from them, makes the sea cool 
and the air sharp; and as they increase the latitude to 40 degrees they have to endure hard weather 


! The information which can be drawn from this conversation as to the dates of the voyages has been 
inserted above in the chronological account, 
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and pass through different climates. Owing to the varying states of the air and the inconstancy of 
the weather, it further follows that the crew is seized with sicknesses, especially those who are badly 
clothed, and who are in lack of the things most necessary to endure such hardships. One day four are 
seized and arother six, the middle decks are filled with sick people, and the upper deck is almost deserted. 
This too further lengthens out the voyage: owing to lack of men for the navigation, for setting and 
taking in sails, they are threatened by still greater dangers. Finally, when the senas are discovered 
in 37? lat., they have already got to the end of January or the beginning of February. After having 
now passed from a sea that is practically frozen they pass to the opposite extreme, on the coast of New 
Spain, which is burning hot in consequence of the proximity of the sun; and in reality this means 
death to those who have suffered so much during the voyage. At last the ships reach the longed-for 
port at the end of February or the beginning of March — after so long a period of gestation that the 
issue cannot be anything but a monster: they must either winter in Acapulco or start from there so 
late that they are condemned to a stormy voyage or, to speak plainly, shipwreck. They cannot sail 
until April, when the brisas are on the point of dying out. 'The course is well known: they lower the 
latitude to 11 degrees in search of the trade-wind and, in doing this, they encounter swell, headwind, 
and calm, which are the usual things off this coast. Twenty days or so elapse in this way; and if in 
the course of this time it is possible to make a solar observation, they find themselves, as has been 
said, at a distance of 11 degrees north of the Line, where the sun is at the zenith. The consequences of 
this are well known: they are complete calm rather than storm, especially in the neighbourhood of 
the coast, and often terrible sickness breaks out; as occurred in the case of the ship "San Luis” in 
1642, when over eighty persons were committed to the deep, and in the case of the ships "Nuestra 
Senora del Rosario” and "Nuestra Senora de la Concepcion” in 1643, when the number of those whose 
fate it was to receive the same kind of burial amounted to more than a hundred. In one way or other 
the month of April passes like this, and the voyage is delayed to such a degree that, even with the very 
best management, it is not possible to come within sight of the coast near the Embocadero before the 
end of July, a time when the hostile wind has already taken the field, the vendaval has set in, and 
the entrance is inaccessible; the ships, ill-equipped and in bad repair, have to lie to now on one tack and 
now on the other, with damaged cordage, shattered masts, and broken yards, and finally to find it 
impossible to steer a middle course between the two extreme points, Cape de Engano and Boronga, 
and in the end they are overtaken by such disasters as experience shows to await them. 

This is the fate that attends those who sail too late — — — 

The point of time which, in my opinion, is most suitable, so that the ships shall be able to take 
advantage of the south-west monsoon and to make safe voyages, is to sail from this port on 15 June. 
By this means, they can save the days which the delay in Bantan causes those who sail at the end of 
July. Aided by the sea-winds (los virazones) they can sail to the roads of Mindoro, and there anchor 
to complete their preparations: stow away the cargo, make the ship clean, take in water and wood and 
other things that are necessary for the voyage. With the first vendaval or with the sea-wind they then 
weigh anchor and continue their voyage to the Embocadero. TIn case they should not be able to run 
out immediately, they can come to anchor at the island of Ticao, and there take in refreshments; which 
contributes not a little to save and strengthen the seamen, provided that they do not lose time in the 
roads or at Ticao, but are always ready to continue the voyage at any moment. As soon as the first 
puff of the vendaval is felt, they run out gladly with this wind about 15 July. They then have summer 
with them for the voyage towards the north, and can keep so near the Tropic of Cancer that they 
scarcely need to turn aside from it perceptibly. It is here that our ships ought to sail, with favourable 
winds and without the troubles that pursue those that pass the Embocadero at the beginning of 
September. Those who travel under such fortunate circumstances have the advantage over those that 
sail late of being 50 leagues further back, or on this side of the Ladrones, in case they are attacked by 
the brisa; they can then tack about in 14 to 16 degrees and keep that latitude and ride out the adverse 
wind in the hope that, even if there should be a lack of rain that year, they will not miss some preci- 
pitation if they continue some 30 leagues towards the east without materially increasing the latitude. 
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Even if any storm should break out here, it is well known, to those who have sailed on this route, how 
different such storms are in different latitudes. In order to show this, one need only call to mind the 
many cases that have occurred of ships that have started together but become separated at sea: of 
these, those that have gone up to higher latitudes have suffered most from bad weather, while those that 
have kept to a lower latitude have been more favoured by fortune. But as the circumstances have 
varied a great deal, I do not wish to tell them in detail; but I will return to our ships. If, as they 
continue their voyage, they gradually increase their latitude at the beginning of October and set their 
course in accordance with the winds, they can have a well-founded hope of avoiding the distresses of 
higher latitudes and the winter cold that there prevails. In full enjoyment of the advantages offered 
by the weather, they sail in about 30 degrees without variations of climate: as they remain about the 
same parallel, they find the air mild and the sea warm, and, protected from illness, they joyfully hail 
the senas with full certainty in 35 degrees. They approach the coast in the middle of November, 
during the most temperate part of the year, because the sun's remoteness, on more than 45 degrees 
to the south, alleviates the heat. With the pleasant north-west winds, they sail on gladly, and in 
the middle of December they drop anchor in the harbour of Acapulco, with gratitude to God and with 
plenty of time to take on board the situado and to transact all necessary business for the return-journey. 
This they can begin during the first days of March, that is during the time when the brisas blow most 
freshly. The voyage goes smoothly; after some few days they probably encounter the trade-wind 
without needing to lower the latitude to more than 13 degrees; as they keep to this latitude, they have 
sailed more than 500 leagues from land before the sun reaches them and attains the zenith, and they 
do not suffer in any way from this state of things. With this course also they avoid shoals, if only 
they beware of the banks Manuel Rodriguez and Villalobos, of los Barbudos, and the island of San 
Bartolomé, the Thirty-six Islands, and some others which are called las Bobas, where not many years 
ago one of our ships very nearly came to grief; and also other inconveniences to which those who do 
not sail in this latitude are exposed. And it cannot be said that all this is excessive caution, or that 
anything can safely be neglected when it is a question of remedies in such important matters. One 
hundred leagues before they reach the Ladrones, the course and the latitude can be changed in order, 
as the instructions do direct, to pass through la Bocana [the strait between Guam and Rotaj] or to call 
at any of the islands in accordance with orders. From here the voyage is continued with a view to 
make the Embocadero de San Bernardino, which may come into sight at the beginning of June, when 
the adverse vendaval has spread itself in order to collect its forces for the first attack. Unhindered 
by this, they find the entrance free, and pass through it with a favourable wind, so that, after six or 
eight days continuous sailing, they can come to anchor at this port. Things have gone like this with 
many who have found themselves in the entrance of Mariveles and in this bay without being able to 
say how they got there; but I shall not talk about that as it is now morning, and people can already 
be seen on the shore. 

I will end by saying that I have never seen or heard of any ship that sailed early from this port 
to New Spain being lost in their return-journey: on the contrary, those who have chosen for their 
departure months that imply a safe voyage have certainly done what is best in his Majesty's service. 


We have here descriptions of both a disadvantageous and an advantageous course 
(according to the seasons of the year); but neither of them could have led the navigator 
to the Hawaiian Islands. Nor is any land with the position of those islands mentioned 
amongst the dangers which should be avoided, still less as an intermediate station on the 
voyages, whose difficulties are so vividly described. Tt might be objected perhaps that 
neither does the author speak of Rica de Oro, Rica de Plata, and Dona Maria Lajara; 
but this merely shows that he did not share the belief of the pilots in the existence of those 
islands. Starting from the practical experience which he so strongly emphasizes, it is not 
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to be supposed that he would have kept silence about any real land-discovery of any im- 
portance for navigation. 


There remains to be mentioned a work that can be regarded as the most important 
of all, inasmuch as it constitutes what was for its time a complete handbook to 
navigation, especially intended for navigation on the Pacific Ocean. We here mean the 
work of JOSEPH GONZALEZ CABRERA BUENO.!' 

The author, who would seem to have begun his career as a practical seaman as early 
as 1701,” has already appeared as Piloto Mayor on the "San Cristobal” in the year 
1731, and on the "Nuestra Senora de Cobadonga” in 1733. As his work is dedicated to 
the Governor FERNANDO DE VALDES Y TAMON, and is provided with a special recom- 
mendation by the General GERONIMO MONTERO, it may well be regarded as official; at 
any rate the position of the author is a guarantee that it contains everything that it 
was thought necessary for the pilots of the galleons to know in his time. 

We pass over the contents of the work as regards the elements of navigation, its 
mathematical and astronomical bases, and the nautical instruments, in order to dwell upon 
the fifth division of the book, "en que se trata de varias Derrotas, el modo de medir Tierras, 
y otros Tratados curiosos”. Although it does not contain anything which is essentially 
new, yet, for the sake of completeness, we wish here to reproduce what is said about the 
voyage from the Embocadero to Acapulco and from there back to the Mariannes. 


After having passed San Bernardino, which is the first meridian and which lies in 12? 45' lat., 
you must steer E'/.NE., for about 50 leagues. Then you must go ENE. in order to make for the 
Mariannes. In case you have got a wind suitable for keeping such a course, you must try to sight 
the volcanoes between which the passage is broadest. If you succeed in this, you will find yourself 
in 20? 30' lat., and 22? long., with due regard to the variation of the compass, which in this meridian 
is from 7 to 8 degrees East. And whether you sight the islands or do not sight them, you should steer 
to the north when you encounter the wind which is called the brisa. During this part of the voyage 
you will find the winds variable and favourable in the higher latitudes, and in the event of your pursuing 
your voyage from the above mentioned position, you must set your course NE!/.N. to 31? lat., and 28? 
30' long. From this position you must steer ENE. until you find yourself in 36? or 37? lat.,? and 40? 
long., wherein you must notice the variation, which will be from 9 to 10 degrees. From this last-named 
position you must steer E. until you find yourself in 64? long., on which meridian you will notice a 
variation of 14 degrees, which is the highest that has been observed in recent times. From here the 
variation begins to diminish until you are in the latitude of Cape Mendocino, which lies in 94? long.: 
in this position you will find 5 to 6 degrees of variation. If you succeed in making this observation 
exactly, you will undoubtedly discover the senas, which consist of various bulbs or heads like onions 
in Europe with green and red stalks, 3 or 4 fathoms long; and here the water will be turbid and dirty. 
When you are sure of this observation, you must steer SE. to 35? lat., and continue thence, out of sight 
of land, in the same direction. With this course you will come into sight of Isla de Cenizas or Isla de 
Cerros, which stand in the direction NW.—SE. to one another, the former being situated in 30? lat., 
the latter in 28? 45. 


! The full title of this work is "Navegacion especulativa y pratica con la explicacion de algunos 
instrumentos, qve estan mas en vso en los Navegantes, con las Reglas necesarias para su verdadera uso; Tabla 


de las declinaciones del Sol, computadas al Meridiano de San Bernardino... Compuesta por el Almirante D. 
JOSEPH GONZALEZ ÖABRERA BUuENo, Piloto Mayor de la Carrera de Philipinas, y Natural de la Isla de Tenerife 
vna de las Canarias... Imprensa en Manila... Ano de 1734.” 


> NAVARRETE, Bibl. Maritima, II, p. 76. 
> Concerning this latitude, cf. p. 106 above. 
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After this the voyage to Cape San Lucas is briefly described; but this description 
does not offer anything of interest, except that the navigator is warned against three little 
rocks (Farallones) in 25” lat., which resemble frigates under sail (Alijos Rocks), and 
which are stated to have been discovered in 1699. In a special chapter there is given a 
detailed description of the coast between Cape Mendocino and Acapulco, a description 
which is of interest as regards the Spaniards” then knowledge of California, but which can 
here be ignored as having no connection with our principal subject. 

As regards the rules for sailing from Acapulco to the Embocadero ST Cavite, we 
may confine ourselves to giving a brief summary. 

In 10” lat., and 92” long., the variation is 2 degrees E.; in 12” 30' lat., and 70” long., 
it 18 8 degrees; and in 40” long. it rises to 11 degrees. After increasing the latitude in order 
to avoid the island of San Bartolomé, one goes down to 13” 15', in which latitude one comes 
across "the island that is called S. Ygnacio de Agana” (Guam). After sighting this, one 
goes south of it and continues W. and NW. until one finds oneself in the meridian of Los 
Garbanzos, i. e. in 14” long., after which one finally makes the Embocadero. 

Far more important than these prescriptions — which merely show that during the 
century and a half that had elapsed since the course of the galleons had been settled in the 
main, it had not undergone any essential alteration, — is the list of geographical place- 
names that is given in Cabrera Buenos work. We have here an almost complete list, 
with latitudes and longitudes, of all the islands in the northern part of the Pacific Ocean 
that were marked in the charts of that time, and in this we have a good ground for 
estimating the internal relations of these charts. Among the islands whose position is here 
fixed we find not only those that are mentioned in connection with the voyages of the 
galleons, but also others whose names are known solely through the charts. As amongst 
these latter islands there also appears the group of Los Monges, which have been identified 
with Hawaii, this list is of special interest to us. 

Cabrera Bueno's list is here reproduced in extenso. A closer examination of its 
contents will be given (in Chapter XI) in connection with an account of the charts which 
it illustrates. 


Latitudes y Longitudes desde San Bernardino hasta Acapulco, en la Derrota que se haze 
desde las Islas Philipinas a dieho Puerto, formando el primer 
Meridiano en S. Bernardino. 


Latitud Longit. 
Norte 
Gs. Ms. Gs. Ms. 
San Bernardino Seek 45 00 00 
Catanduanes - « . RR SEA 00 00 20 
Cabo del Espiritu eter 12 40 01 3 
Baxo, de San <AaVvleri Af -qcP ah då 08 06 00 
22 00 06 30 


Abroxos 


1 See above p. 102. 
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Latitud Longit. 
Norte 

Gs. Ms. Gs. Ms. 
Parece Vela Bio 12 13 40 
Vela 2 40 14 55 
San Acgustin . 24 54 14 02 
Fortuna BOR 12 13 50 
San Alexandro > 05 46 13 30 
Il del Rössariov : 08 . - 8127 30 12 53 
Islas del "Arzobispo .05f . . 1226 44 00 00 
DTCRAS SI Ar ak AR olen MR 428 00 14 03 
Sant JUANK seb es NN DT 40 18 00 
Santo FFRomas/ filten 190 PAA30 12 V7 30 
SankMathe0r —c. os .c istid JL 05 19 20 
Nouan! "Mafranas . co ccs sc c os kö 20 Ile 50 
GAN ANZOST ESR ade cr RO RL2 58 14 20 
Sarpanajs-” pa. LA ce ob ISiteld 06 18 30 
BUSHANNIStägk tforegpau så LO 12 19 20 
(CEYPANN vatbieek I Pen sa 8 sä tes 36 19 20 
NAKGlONEER 25 (AN tU pe ons 20 19 38 
MÄTTA ERAN jer Meyers SDR olen Sn Le SAL 06 19 40 
SArguan ee AMA Ale I ERT SSE 23 19 35 
Guguan Srta Dam tg 50 19 48 
AlamagUuansa wesyys sms Ir 18 07 100) 40 
IFAg OT SS Ls RER USE AS: dte ÅÖ 34 19 47 
(FR (STR SR Sd rr RS IRS ASL AR CC) 10 20 00 
IBolcan. Grande oc . - 6 - 220 00 19 50 
IFSSE fas MN EeeEN VAR BRENTSE SIF ER SST 20 19 50 
Farellon (de Paxaros em: co 20 52 19 30 
Boleankit taariö ge ENSCAA 28 40 18 5) 
Bölcantrtd orthig 4. kiterse Velpe nad 10 19 36 
Belcany. ora ar a Rarksn fyr ja dte dr DA 55 20 30 
FSlande = BAtOSKeN oa Ges grn 26 18 20 20 
DesconocidO" == «mo co sk . «20 00 20 05 
Primera de Mal Abrigo -. . . 26 16 20 47 
Finder MalsAbrigoov.smaE AH 127 45 21 14 
Istoten klar: $i) Im bivyälled 128 12 21 08 
Guadalupeu to -sci så nte fr20 30 20 50 
Pena. de dost Picos;  . föots oc sn d2 10 21 06 
103750 Sd 21 05 
IBOLCAN vr os RSS ot förser Ya fd a no OO 37 18 40 
Islas de Santa Thecla . . . . 34 20 00 00 
DiehaF FERM HeWIRSA 58 19 15 
fslas, del fAno: des 16887. At .35 40 1 pf 50 
Diechastuus" söt. ITA skara 40 18 40 
Los Jardines . . 3 ra 12 25 54 
DTCKOS Barr Mö Sing fed SR SR 00 26 30 
Islas de Sebastian Lopez . . . 24 55 29 13 
GOLINNAS” or os MAME KAR AJ URESE SO Di 31 10 
I DITT herr RANE SPC 30 30 45 
HICAr der ÖRON Ad ove ser se i 29 48 34 22 
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Rica de Plata 
Doha Maria Lajara 
Cabo de Mendocino 
Guadalupe 

Cabo de San Lucas 
Isla del Socorro . 
Cabo de Corrientes 


Buelta de Acapulco al Cabo del Espiritu 


Acapulco . 

Roca partida 

Isla de Paxaros . 
Vlloa . 

La Desgraciada -. 

La Mira . 

Los Monges 

Dichos . AT 
Isla de San Francisco 
Baxo de Manuel Rodriguez 
Dicho ASG 
Baxo de Villa Lobos . 
Dicho . 

Barbudos . 

Baxo 

Gaspar Rico 
Pescadores 

Dichos . M 

San Bartholome . 


2 116 
346 
. 26 
. 22 
«19 
 sl9 
9 
. 20 
5 10) 
säll 
. 00 
: sl 
: 00 
09 
«10 
3 106) 
. 10 
. 10 
steLA 


Latitud 

Norte 
Gs. Ms. 
1033 24 
FH2T 30 
1:42 07 
2520 00 
.122 D2 
. 18 20 
20 20 


00 


00 
40 


Longit. 

Gs. Ms. 
38 50 
76 36 
94 53 

104 30 

113 13 

113 40 

117 33 

Santo. 

124 30 
97 45 
91 05 
Ja 15 
91 50 
90 20 
89 00 
89 20 
73 35 
68 52 
67 45 
62 54 
61 50 
54 2 
52 18 
44 28 
40 10 
39 30 


00 


CHAPTER IX. 


Traditions as to the Visits of Europeans to Hawaii: 
Supposed Traces of their Influence there. 


OUR researches in the history of navigation in the Pacific Ocean for more than two 
centuries have been of no avail: no hint whatsoever of any discovery of the Hawaiian 
Islands by the Spaniards has been found there. It remains to try to follow the traces 
of such a discovery that various writers have believed themselves to have found on these 
islands themselves. 

We have briefly mentioned above (p. 17) that certain traditions current on the 
islands have been supposed to show that Europeans had been there at some time or other. 
The possibility of such an occurrence cannot be altogether disputed. The above chrono- 
logical account shows that various galleons were lost without leaving any trace of their fate. 
Such was the case in 1574 with a ship whose name we do not know. Other total losses 
that are recorded are the "San Juanillo” 1578, the "San Juan” 1586, the "San Antonio” 
1604, the "Santo Cristo de Burgos” 1693, and the "San Francisco Xavier” 1705. TItis 
not incredible that one of these ships, or some other ship of which we have no knowledge, 
stranded on some rock or reef belonging to the Hawaiian group, and that the shipwrecked 
men succeeded in reaching the inhabited islands in boats. 

As has been previously said, it was the missionary WILLIAM ELLIS who first noted 
down and published some of the traditions with which we are now concerned. He arrived 
at the islands in March 1822, and tells us that, after a period of two months, he "was enabled 
to converse with facility and preach to the people in their own language”. The explanation 
of this lies in the close relationship between this language and that which is spoken on 
Tahiti, with which last Ellis, after a stay of six years on the island, was fully familiar. 
From July to September 1823, Ellis made a tour round the island of Hawaii," which 
ended at Kairua on the west coast of the island. In the course of conversations with the 
Governor” of Hawaii, Kuakini — who was resident there and who was called by the 
Europeans John Adams — and with other natives, Ellis learnt the following:> — 


1 Narrative of a Tour through Hawaii. 2d ed. Lond. 1827. 
Op Icun, Pr AAC: 
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They have three accounts of foreigners” arriving at Hawaii prior to Captain Cook. The first 
was the priest, Paao, who landed at Kohala, and to whom the priests of that neighbourhood traced 
their genealogy until very recently. 

The second account states, that during the lifetime of Opiri, the son of Paao, a number of foreigners 
(white men) arrived at Hawaii, landed somewhere in the south-west part of the island, and repaired 
to the mountains, where they took up their abode. The natives regarded them with a superstitious 
curiosity and dread, and knew not whether to consider them as gods or men. Opiri was sent for by 
the king of that part of the island where they were residing, and consulted as to the conduct to be 
observed towards them. According to his advice, a large present of provisions was cooked and carried 
to them. Opiri led the procession, accompanied by several men, each carrying a bamboo cane, with 
a piece of white native cloth tied to the end of it. When the strangers saw them approaching their 
retreat, they came out to meet them. "The natives placed the baked pigs and potatoes, etc. on the grass, 
fixed their white banners in the ground, and then retreated a few paces. 'The foreigners approached. 
Opiri addressed them. They answered, received the presents, and afterwards conversed with the 
people through the medium of Opiri. The facility with which they could communicate their thoughts 
by means of Opiri, the Governor (Kuakini) said, was attributed to the supposed influence of Opiri 
with his gods. The foreigners they imagined were supernatural beings, and as such they were treated 
with every possible mark of respect. After remaining some time on the island, they returned to their 
own country. No account is preserved of the kind of vessel in which they arrived or departed. The 
name of the principal person among them was Manahim; and itis a singular fact, that in the Marquesian, 
Society, and Sandwich Islands, the term manahinm is still employed to designate a stranger, visitor, 
or guest. 

The third account is much more recent and precise, though the period at which it took place 
is uncertain. 

It states that a number of years after the departure of Manalhim-ma (Manahini and his party) 
in the reign of Kahoukapu, king of Kaavaroa, seven foreigners arrived at Kearake kua bay, the spot 
where Captain Cook subsequently landed. They came in a painted boat, with an awning or canopy 
over the stern, but without mast or sails. They were all dressed; the colour of their clothes was white 
or yellow, and one of them wore a pahi, long knife, the name by which they still call a sword, at his 
side, and had a feather in his hat. The natives received them kindly. They married native women, 
were made chiefs, proved themselves warriors, and ultimately became very powerful in the island 
of Hawaii, which, it is said, was for some time governed by them. 


A story which rather reminds one of this last, and which is possibly a variant of it, 
is told by OTTO VON KOTZEBUE, who visited Honolulu in 1825 as commander of a Russian 
man-of-war. His authority was Karemaku, "the most respected and most intelligent 


2211 


man in Honolulu” ,' whose words were interpreted by a Spaniard named Marini.? Amongst 
other information about the earlier history of the islands that Kotzebue gathered in this 
way occurs the following: — 


A boat with five white men landed in Kealakekua Bay near the marai [temple], where Opuna 
was buried. 'The natives regarded them as higher beings and therefore did not prevent them from 


1 Kalaimoku, called by the Europeans William Pitt, because he carried on the government as prime 
minister after king Liboliho's departure to England. 

2 Don FRrAncIsco Paurza Y Marin, alias "Manini”, born at Jeres in Andalusia, arrived in 1791, and 
remained on Oahu until his death in 1837 (Papers of the Hawaiian Historical Society, No. 1, p. 9). Curiously 
enough, on Kotzebue's preceding visit in 1816, this same Marin had declared to ADALBERT VON CHAMISSO that he 
had not been able to find in the Hawaiian folk-tales any mention of earlier intercourse with Europeans. See 
KotzEBUE, Entdeckungs-Reise in die Siid-See und nach der Berings-Strasse, Bd III, Weimar 1821, p. 142 note. 

3 Reise um die Welt in den Jahren 1823, 24, 25 und 26.. Th. II, Weimar 1830, p. 90. 
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taking possession of the temple, in which holy spot they were not only safe from pursuit, but also had 
plenty of food, as such was daily brought as sacrifice to the idols there erected. In this way they lived 
very comfortably, and as they had made their way direct to the temple, and as the story of Opuna, 
enshrined in a song, was generally known among the people, they soon became regarded as envoys 
from Rono, to whom he had committed the care of his beloved spouse'”s tomb.! This belief won them 
still greater worship than that which was shown to the idols themselves. The priests alone had the 
right to provide them with all that they needed, and they performed this duty in the most conscientious 
manner. The people did not even dare to come near the temple. The time soon passed too slowly, 
however, for the white men in their loneliness. They mixed freely with the priests, and performed the 
holy ceremonies in combination with them in the temple. At last they even appeared amongst the 
people; and though they were now convinced that the newcomers were real men and only distinguished 
from the natives by colour, yet they remained highly respected owing to their wisdom and good 
behaviour. They received the noblest girls in marriage, and they became rulers each in his own island. 
The descendants of these strangers, including most of the nobility of the islands, were still distinguished 
by their whiter skin. 


There is no reason to doubt that Ellis and Kotzebue correctly understood and 
reported these traditions, as these were told to them. But it is obvious that not much 
can be built on such oral traditions, more especially when they are so vague as these. In 
particular, one may have well-grounded reason to question whether the strangers of whom 
the legends speak were really white men. It has to be remembered that, when the tra- 
ditions were noted down, forty-five years had already elapsed since the natives had made 
acquaintance with Europeans,> a time which seems fully sufficient to enable earlier stories 
to be modified and unconsciously adapted, in the imagination of the natives, to the new 
kinds of people with whom they had meanwhile come into contact. It is striking, too, 


1 The story of Rono or Lono and his wife is told by Ellis (op. cit., p. 119): "Among the kings who 
governed Hawaii during what may in its chronology be called the fabulous age, was Rono or Orono; who, on 
some account, became offended with his wife, and murdered her; but afterwards lamented the act so much, as 
to induce a state of mental derangement. In this state he travelled through all the islands, boxing and wrestling 
with every one he met. He subsequently set sail in a singularly shaped canoe for Tabhiti, or a foreign country. 
After his departure he was deified by his countrymen, and annual games of boxing and wrestling were instituted 
to his honour. As soon as Captain Cook arrived, it was supposed and reported that the god Rono was returned.” 
The song about Rono and his queen Kaikiranee-Aree-Opuna is given in a translation, made by the American 
missionaries, in the narrative of Lord BYyrRon's voyage (Voyage of H. M. S. Blonde to the Sandwich Islands 
in the years 1824—1825, Lond. 1826, p. 20). Several features in this song are repeated in the story about 
Lono and Kaikilani-alii-wahine-o-Puna published by Fornander (op. cit., Il, pp. 114—127); but it is there said 
that the latter came to life again after the blow which the jealous husband had aimed against her, and that 
the spouses were afterwards reconciled and lived till their death on Hawaii. Of Lono's departure and the 
prophecy of his return Fornander in this connection has nothing to tell us: he merely says that Lono was "one 
of the great gods of the Hawaiian trinity” (op. cit., p. 169). On the same subject N. B. EMERSON says the 
following: "Kane, Ku, Kanaloa, and Lono were the maior gods of the Hawaiian pantheon” (Umwritten Litera- 
ture of Hawaii, Wash. 1909, p. 24); and further: "The cult of god Lono was milder, more humane, than that of Kane 
and the other maior gods... The statement in verse 26 [of a prayer to the goddess Laka] accords with the 
general belief of the Hawaiians that Lono dwelt in foreign parts, Kukulu o Kahiki, and that he would some 
time come to them across the waters. When Captain Cook arrived in his ships, the Hawaiians worshipped him 
as the god Lono” (ibid., p. 18). 

? Lovis DE FREYCINET, Who visited Hawaii in August 1819, says: "TI serait d'un haut intérét pour V'histoire et 
pour la philosophie que ces morceaux intéressans fussent recueillis avec exactitude et publiés par les personnes qui, 
ayant fait un long séjour dans ce pays, en connaissent bien le langage” (Voyage autour du Monde 1817— 20. 
Historique. T. II, P. II, Paris 1839, p. 591). Probably, when this was said, it was already too late to follow 
the advice given; or at least it would have required greater critical capacity than the later collectors of the 
traditions revealed to distinguish between the older and newer elements in the traditions preserved. 
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that Fornander, who tried so thoroughly to trace out the history of the Hawaiian Islands 
on the basis of the legendary genealogies of the princely families, entirely passes over the 
traditions brought forward by Ellis, with the exception of that which relates to the priest 
Paao. Concerning this man, Ellis, in connection with his visit in the district of Kohala 
(the northernmost part of Hawaii) tells the following story: — 


A tradition preserved among them states, that in the reign of Kahoukapu, a kahuna (priest) 
arrived at Hawaii from a foreign country; that he was a white man, and brought with him two idols 
or gods, one large, and the other small; that they were adopted by the people, and placed among the 
Hawaiian gods; that the temple of Mohini (in Kohala) was erected for them, where they were wor- 
shipped according to the direction of Paao, who became a powerful man in the nation. 


Fornander, who, like Ellis, says that the legend about Paao occurred in several 
places, quotes it with a number of additions which are not found in Ellis; but whereas 
the latter assumes that the foreign priest was a white man, Fornander considers it most 
probable that he was a native of the Samoa Islands, and that the story about him should 
be referred to that distant period when, according to the evidence of traditions, a connec- 
tion took place between Hawa and the islands in the southern part of the Pacific Ocean.” 
Whereas Ellis put forward the hypothesis that Paao was a Catholic priest and that the 
gods” he brought with him were a saints image and a crucifix,” Fornander, on the other 
hand, thinks that possibly he recovered these gods in two peculiarly shaped stones which 
he himself dug up in the ruins of the temple at Mookini. We see from this to what widely 
different interpretations one of the legends has given occasion: it is quite certain that a 
critical examination of the other legends, were such an examination now possible, would 
not lead to more certain results. 

The story which is most often cited as evidence that before Cook”s time Europeans 
visited Hawaii, is found for the first time in a summary of the history of the islands 
composed by the pupils at the American mission-school at Lahainaluna on the island of 
Maui, and printed by these pupils themselves in 1838. 'The title of the little volume is 
Ka Moolelo Hawaii: its contents were arranged for publication by a teacher at the school, 
Rev. SHELDON DIBBLE, but it is commonly cited under the name of the principal native 
author, DAviIp MaLo. The passage which we have here to deal with I will cite after the 
English version given by Fornander;' it runs as follows: — 


1 -Opi=0t6., .P. 3Y98: 

? FORNANDER, The Polynesian Race, II, Lond. 1880, p. 335. 

3. Ope, Pa rA49. 

t Op. cit., II, p. 106. DiBBLE in his History of the Sandwich Islands (Reprint, Honolulu 1909, p. 19) 
gives the contents in a somewhat abridged and rewritten form. I have not had access to any complete English 
translation of David Malo's work. The French translation (Histoire de VArclhipel Havaiien, texte et traduction 
par JuLes ReEmY, Paris 1862) agrees completely as to the content with Fornander's quotation. Another version 
of the same story is given in another work by M. Jules Remy, who says that he got it, together with other 
stories, from an old native, whom he met on Hawaii in 1853 and whose age he estimated at 117. See Reécits 
dun vieux sauvage pour servir å Uhistoire ancienne de Havaii, Chalons-sur-Marne 1859, p. 31. It seems, 
however, as if "the old savage” of the title was a person invented by the French author, who puts into his 
mouth stories collected from all sorts of sources, amongst others from David Malo. 
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In the time of Kealiiokaloa, king of Hawaii and son of Umi, arrived a vessel at Hawaii. Konaliloha 
was the name of the vessel, and Kukanaloa was the name of the foreigner (white man) who commanded, 
or to whom belonged the vessel. His sister was also with him on the vessel. 

As they were sailing along, approaching the land, the vessel struck at the Pali of Keei, and was 
broken to pieces by the surf, and the foreigner Kukanaloa and his sister swam ashore and were saved, 
but the greater part of the crew perished perhaps; that is not well ascertained. 

And when they arrived ashore, they prostrated themselves on the beach, uncertain perhaps on 
account of their being strangers, and of the different kind of people whom they saw there, and being 
very fearful perhaps. A long time they remained prostrated on the shore, and hence the place was 
called Kulou, and is so called to this day. 

And when evening came the people of the place took them to their house and entertained them, 
asking them if they were acquainted with the food set before them, to which they replied that they 
were; and afterwards, when breadfruit, ohia, and bananas were shown to them, they expressed a great 
desire to have them, pointing to the mountain as the place where to get them. The strangers cohabited 
with the Hawaiians and had children, and they became ancestors of some of the Hawaiian people, 
and also of some chiefs. 


"4 According to Fornander, this story was current in several of the islands, and the 
landing of the strangers was localized in various places: the version here quoted, however, 
which places the event on the west coast of the island of Hawaii, is regarded by him as 
the original one. Though his allegation that the tradition existed before the time of Cook 
cannot be proved, yet there is no reason to brand it as a modern invention, or to contend 
definitely that it has no foundation in some real event. On the other hand, it seems to 
me by no means certain that the shipwrecked strangers were Europeans. Itis true that 
they are called in the Hawaiian text haole — white people —; but there is nothing to 
assure us that this word was not inserted in the original story, or that its meaning did not 
undergo some change during the time when the acquaintance of the natives with white 
men can be historically proved.! 

Several attempts have been made to determine the time when the event here related 
happened. Fornander, on the basis of the native genealogies, calculated that king Kea- 
liiokaloa, during whose time the strangers are said to have arrived at Hawaii, reigned 
between the years 1521 and 1530,” and in accordance with this he assumed that the stranded 
ship belonged to Alvaro de Saavedra”s squadron, a supposition which I have tried above 
(p. 25) to show to be untenable. J.J. JARVES, with the support of a similar calculation, 
arrived at the year 1620.> Other calculations have been made; but the very different 
results seem to me to confirm the pronouncement that the genealogies as historical testi- 
mony and aid for fixing of historical data are almost worthless.' 

These traditions, which I have given in the words of their first reporters, have since 
often been cited and combined in different ways: they have even been made the subject 


! According to LorriN ANDREWS (ÅA Dictionary of the Hawaiian Language, Honolulu 1865) Ha-o-le 
means "a person with a white skin; hence a foreigner; but Hawaiians say haole eleele for a negro”. 

> Fornander reckons thirty years on an average for each generation. His results were accepted by W. 
D. Alexander, The Relations between the Hawaiian Islands and Spamish America in early times (Papers of 
the Hawaiian Hist. Soc. No. 1, 1892). 

3 History of the Hawaiian Islands. 3d ed. Honolulu 1847, p. 55. 

t Warz, Anthropologie der Naturvölker, Th. V: 2, Lpz. 1870, p. 213. 
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of romance." Other notices of the visits of foreigners to Hawaii would hardly seem worthy 
of mention, as even those who reported them have not ascribed to them any importance. 
It is alleged by David Malo? that strange ships were more than once seen far out 
at sea without having made any attempt to land; while Ellis says that, with one single 
exception, to which he did not attach any truth, "fall the natives we have conversed 
with on the subject, and we have conversed with many, declare that they had no idea 
of a ship before Captain Cook was seen off Kauai”.? 


Finally, the above-told (p. 18) story of Kualii and his visit to a foreign land would 
seem to deserve a fuller account in this connection, because in this case, as distinct from 
the others, we have a verbatim report of the tradition and thus have some means of 
estimating whether its meaning has been rightly interpreted. 

According to Fornander,' Kualii, a widely known king on Oahu, would seem to have 
died some time before the year 1730 at a very advanced age, about ninety. The story 
of his life and exploits is found in a mele or song, one of the longest known chants in the 
Hawaiian anthology, and one which was "widely known among the élite and the priesthood 
at the time of Captain Cooks arrival”. From this song Fornander quotes some verses 
in the original, to which he appends the following translation: — 


O Kabhiki, land of the far-reaching ocean, 
Land where Olopana dwelt! 
Within is the land, outside is the sun; 
Indistinct is the sun and the land when approaching. 
Perhaps you have seen it? 
I have seen it. 


I have surely seen Kahiki. 
A land with a strange language is Kahiki. 
The men of Kahiki have ascended up 
The backbone of heaven; 
And up there they trample indeed, 
And look down on below. 
Kanakas (men of our race) are not in Kahiki. 
One kind of men is in Kahiki — the Haole (white man). 
He is like a god; 
I am like a man; 
A man indeed, 


1 Kiana: a Tradition of Hawaii, by JAMmes J. JARvVES, Boston & Cambridge 1857. — We here meet 
the shipwrecked brother and sister under the names of Juan and Beatriz Alvirez, the priest Paao represented 
by the Spanish monk Olmedo, etc. 

? See the French translation by JurLEs Remry, p. 11. 

3 Op.sCUs, Ps AB, 

t Op. eit., IL, pp. 278—288:; 

> "Indicating that the land was to the eastward of the voyager”. 
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. Wandering about, and the only man who got there. 
Passed is the day of Kukahi and the day of Kulua, 
The night of Kukahi and the day of Kulua. 

By morsels was the food; 
Picking the food with a noise like a bird! 
Listen, bird of victory! 
Hush! with whom the victory? 
With Ku indeed. 


To this Fornander adds the following comments: — 


The above verses . . . throw a singular and unexpected light on the knowledge, mode of thoughts, 
and relation to the outer world possessed by the Hawaiians of two hundred years ago. From these we 
learn that Kualii had visited Kahiki, that foreign, mysterious land where the white man (Haole) 
dwelt, with his proud manners and his strange language, a land shrouded in mists and fogs, and reached 
only after a long voyage, when provisions fell short, and from which he successfully escaped or returned 
to his island home. 


While declaring this visit of Kualii to the white man's land to be an "historical fact”, 
Fornander admits that his hypothesis that Kualii was taken on board a Spanish galleon, 
carried to Mexico, and thence conveyed back to his home, is a conjecture which he scarcely 
expects will be confirmed. Now that we know fairly completely, from what has been said 
in the preceding chapters, the voyages of the galleons during the time in question — the 
close of the seventeenth and beginning of the eighteenth century — we can with certainty 
characterize Fornander's hypothesis as baseless. As regards the content of the song, its 
meaning can certainly not be fully comprehended except by one who is familiar with 
the poetical form in which it is clothed, and the strange circle of ideas in which it 
moves; but despite this, it can scarcely be disputed that it demands a bold imagination to 
be able to read into this content that which my honoured fellow-countryman lays down 
as "historical facts”.: 

The final result of the account of the Hawaiian traditions here given, therefore, is 
that they provide no certain foundation for any "prehistoric” intercourse between 
Hawaiians and Europeans. 


sk 


But it is not only the traditions that have been adduced as evidence for such inter- 
course. Traces hereof have been found in a number of other things. I do not think it 
necessary, however, to try in this place to refer all that has been asserted in that way to 
its original source, but I will content myself with citing the summary of the supposed 
evidences, as given by Professor W. E. BLACKMAN.? 


! It is of course not my intention by this to deny the value of Fornander's work: as "a storehouse 
of trustworthy information on the history and legends of Hawaii” it is of great importance. A proof of the 
estimation in which it is still held is the publication long after the author's death (in 1887) of an Index to 
the three volumes published in 1878—835. To this Index, printed in Honolulu in 1909, is added a short biography 
of Fornander by W. D. Alexander, who of him says, "that he did more to preserve the ancient history and 
folk-lore of the -Hawaiians than any other man”. 

> The Making of Hawaii, a Study in Social Evolution, New York 1906, p. 63. 
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After repeating the assertion that the discovery of the islands by the Spaniards 
before Cook was "almost certain”, he goes on: — 


In this way there may have been some small intermixture of foreign ideas and blood with those 
of the aborigines two centuries and a half before their "discovery”. Indeed, apparent traces of such 
influence have survived, in the lighter faces of certain families, in the famous cloaks and helmets worn 
by the chiefs, — the style of which was rather Spanish than Polynesian, — in legends concerning a 
Fountain of Youth similar to that which Ponce de Leon carried to Florida, in certain military evolutions, 
in the cruciform pavements found in some of the heiaus, and possibly in numerous legends and customs 
akin to those of the Hebrew Bible, as well as in a few words which may have been derived from the 
Spanish language. 


It is curious that Professor Blackman, who in his excellent work has handled 
ethnological questions with such great knowledge and such sound critical power, could 
ascribe any force at all as evidence to the circumstances here brought forward; and yet 
they have almost all been disposed of on what appears to me to be incontrovertible 
grounds. 

The qualities which distinguished the chiefs and nobles above the lower classes — 
the greater bodily size and strength of the former, their higher intelligence etc., qualities 
which, according to JARVES, might have led a superficial observer to regard them as a 
separate race — were declared by Jarves himself! to be due not to any difference of race 
but to the specially favourable conditions under which the higher classes lived: it was 
only they who had all the good things of life at their disposal from childhood — better 
food, freedom from all bodily toil except martial sports, and constant attendance from 
obedient servants. These conditions of life, going on for centuries, had contributed to 
give a special character to the aristocracy amongst the natives.> The lighter colour of 
the skin in many families is undoubtedly due to such causes and not to a mixture of 
European blood. 

Equally unfounded is the allegation that certain words in the Hawaiian language 
were of Spanish derivation — pono, good, from Spanish bueno; poko, short, from Spanish 
poco (little); puaa (puaka in other Polynesian languages), pig, from the Spanish puerco; 
and so on. Such attempts at derivation are plainly due to lack of philological training, 
as was shown by GEORG GERLAND." It is not more probable that the mythical Paao's 
name was "a metamorphic form of Paolo” ;" and it collapses altogether if, with Fornander 
and others, we suppose that Paao was not a white man. 


1 Opicit:; Py46: 

? Especially instructive in this respect is an article about the physical qualities of the Hawaiians by 
the Norwegian physician E. KRAFT, who spent several years on the islands. He shows that the dissimilarity 
which previously prevailed between the different classes rapidly diminished after the arrival of the Europeans, 
which could scarcely have been possible if the ruling classes had been of foreign race. Anthropologiske Med- 
delelser om Kanakerne ved dr. E. Krart (Ymer, 1891, pp. 187—196). 

3 TH. Wairz, Anthropologie der Naturvölker, fortges. von G. GERLAND. Th. VI, Lpz. 1872, p. 416: 
'"Uebrigens gibt es auch sonst noch Worte, welche mit spanischen oder holländischen gleichklingen; aber was 
beweist das? dem Sprachforscher nichts. Wären aber spanische Worte heriäbergenommen, so mässten wir sie 
einmal zahlreicher, dann aber fär solche Begriffe heräbergenommen finden, welche die Spanier erst kennen 
lehrten. Solche Worte finden sich aber nicht.” 

2 MAnLEY HoPKINS,: Hawaii, p. 79. 
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The same holds good of the other supposed evidences of European influence, that is to 
say, they are put forward without sufficient knowledge of ethnological and ethnographical 
phenomena in other parts of the world. Thus it is incorrect to say that the decorative 
helmets made of feathers which the chiefs wore on ceremonious occasions, were imitations 
of Spanish helmets from the period of discovery, and that they have nothing corresponding 
to them on other Polynesian islands." Gerland shows that helmet-shaped head-gear was 
not unusual in Polynesia; and W. D. ALEXANDER remarks correctly enough, that the 
Hawaiian helmets? resembled those of the ancient Greeks, but not at all those worn by 
the Spaniards in the sixteenth century." The legends about the Spring of Youth or the 
Water of Life occur among many peoples in widely scattered parts of the earth: opinions 
are divided as to whether they could be referred to a common origin; but it is scarcely 
conceivable that such a legend could have been imported to Hawaii by the Spaniards. 
The tale of Aina wai-ola a Kane, "the living water of Kane”, as given by Fornander, 
exhibits moreover very substantial differences from the story which was told by the 
natives in Cuba and which led Juan Ponce de Leon to make the expedition in the course 
of which Florida was discovered (1512 or 1513). In the latter case it was a spring whose 
water could transform any one who bathed in it or drank of it from an old man to a youth ;' 
on Hawaii, on the other hand, the beneficent effect of the water consisted in the fact that 
a dead man who was sprinkled with it came to life again, and that fishes that swam in 
the spring could not die, even if they were put on the fire. Absolutely meaningless, of 
course, are such allegations as that "the skill displayed in their martial manoevres, their 
phalanzxes of bristling spears, their well drawn up lines of battle”? would point to European 
influence, or that the cruciform pavements of the temples indicate acquaintanceship 
with the symbol of Christianity, especially if there be compared therewith the statement 
that "no traces of the crucifix have been discovered”." Nor is it necessary to waste many 
words on the analogies that have been pointed out between certain Hawaliian traditions, 


1 JArves, Op. cit., p. 535. The hypothesis goes back as far as Cook's time; Captain King says (A 
Voyage to the Pacific Ocean, III, p. 137): "The exact resemblance between this habit and the cloak and helmet 
formerly worn by the Spaniards, was too striking not to excite our curiosity to inquire whether there were any 
probable grounds for supposing it to have been borrowed from them. After exerting every means in our power 
of obtaining information on this subject, we found that they had no immediate knowledge of any other nation 
whatever; nor any tradition remaining among them of these islands having been visited before by such ships as 
öurs. But, notwithstanding the result of these inquiries, the uncommon form of this habit appears to me a 
sufficient proof of its European origin; especially when added to another circumstance, that it is a singular 
deviation from the general resemblance in dress, which prevails amongst all the branches of this tribe, dispersed 
through the South Sea... We were driven indeed, by this conelusion, to a supposition of the shipwreck of some 
bucceaneer, or Spanish ship, in the neighbourhood of these islands. But when it is recollected that the course 
of the Spanish trade from Acapulco to the Manillas is but a few degrees to the southward of the Sandwich 
Islands, in their passage out, and to the northward, on their return, this supposition will not appear in the 
least improbable.” 

2 WaITz, op. cit., VI, p.: 416. 

3 See illustrations of them in Cook's Voyage, Pl. 64: and in BAHnson, Etnografien, I, p. 64. 

+ Papers of the Hawaiian Hist. Soc. No. 1, p. 3. Alexander adds: "No trace of Spanish influence on 
the ancient Hawaiian arts, religion or language has been proved to exist.” 

"00p:-tit.,4T, piH78:0 CforJarvesa ps ik7. 

5 Petrus Martyr, De Orbe Novo, Decada II, ch. 10, and Dec. VII, ch. 7. Herrera, Historia de las 
Indias, Dec. I, lib. ix, cap. 12. 

7 JARVES, op. cit., p. 55. 

3 JARVES, p. 54. 
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manners and customs, and similar matters amongst the Hebrews, as we know them through 
the Old Testament. DIBBLE has enumerated a number of such analogies;' but he does not 
regard them as evidence of any Christian influence, but as memorials of a primitive anti- 
quity common to all mankind; he even ventures on the hypothesis that the Hawaiians 
were "a part of the scattered tribes of the children of Israel”. Such views are of course 
quite easily explicable among the older missionaries with their belief in an original revelation 
made to the whole of humanity, which was corrupted or lost among the heathen peoples. 
In order to show how little evidence is afforded by the memorials mentioned it will be 
enough to observe that the institution of tabu, circumeision, places of refuge where fugitives 
and criminals found shelter from their pursuers, belong to widely different spheres of 
culture, and cannot be referred to prototypes in the Old Testament. 'The same holds good 
of traditions such as that concerning a deluge, which also are widely spread in different 
parts of the world, but which modern research regards as being due to local phenomena 
and not as a flood covering the whole earth.? Moreover, we cannot be quite certain that 
some part of the traditions in question had not been influenced by the missionaries” 
Biblical instruction before they were noted down, although Dibble assures us that there 
was not the least reason to regard them as modern inventions. 


If all the testimony is put together, there is only one indisputable piece of evidence 
of an earlier intercourse between the Hawaiian people and Europeans. It is known that 
Cook, on his first visit to the Islands, found some bits of iron in the possession of the 
natives. He tells about this in the following words:? — 


The only iron tools, or rather bits of iron, seen amongst them, and which they had before our 
arrival, were a piece of iron hoop, about two inches long, fitted into a wooden handle; and another 
edge-tool, which our people guessed to be made of the point of a broad-sword. — To this Cook appends 
the following remark: — Their having the actual possession of these, and their so generally knowing 
the use of this metal, inclined some on board to think, that we had not been the first European visitors 
of these islands. But, it seems to me, that the very great surprize expressed by them on seeing our 
ships, and their total ignorance of the use of fire-arms, cannot be reconciled with such a notion. 


Cook, therefore, considers that the occurrence of iron should be explained in some 
other way: either it had been conveyed from island to island from a country where Euro- 
peans were already resident — and in this respect he is thinking principally of the Ladrones 
— or it had drifted ashore with wreckage. '"This ocean”, Cook says, "is traversed every 
year by Spanish ships; and it is obvious that, besides the accident of losing a mast and 
its appendages, casks with iron hoops, and many other things containing iron, may be 
thrown or may fall overboard during so long a passage, and thus find their way to land”. 
As no inhabited island exists between Hawaii and the Ladrones (a fact not known to 
Cook), we must regard the latter conjecture as the more probable. This agrees, too, with 


! Op. cit., pp. 15—19. Jarves has reproduced most of this enumeration; op. cit., pp. 19—20. 

> The Hawaiian flood-legend was told as early as 1810 by ALEXANDER CAMPBELL, an English sailor 
who was working as a sail-maker for Kamehameha I. See A Voyage round the World from 1806 to 1812, 
by A. CaAmPBELL. HEdinb. 1816, p. 175. 
3 A Voyage to the Pacific Ocean, II, p. 240, 
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the statement from a later time that Kauai, the island where the iron was found, is also 
the island where driftwood is especially met with. Cooks men saw in a house some bits 
of wood that were worm-eaten; and the natives indicated that they had been cast on 
land by the waves; "and we had their own express testimony”, he adds, "that they had 
got the inconsiderable specimens of iron found amongst them from some place to the east- 
ward”. 

The only other man who mentions finds of iron which could be traceable to a time 
prior to Cook, is KoOTzEBUE. He says that both on Oahu and on Maui there had been found 
ships anchors of iron,' but on this Jarves remarks: "No other author mentions the cir- 
cumstance, nor have I been able to gather any light upon the subject from the native 
accounts, though it is not at all improbable that such did exist, and have since been 
buried in the sand, or overgrown in the coral reef.”? 


1 Reise um die Welt 1823— 26, II, p. 91. 

? Op. cit., p. 535 note. — The renowned ethnographer ADorLF BAstiAn says: "Das mit Schiffsträmmern 
angetriebene Eisen (Hao pae oder Strand-Eisen) wurde von den Häuptlingen den Göttern (akua Kii) dargebracht” 
(Zur Kenntniss Hawaiis, Berlin 1883, p. 29); but no source is quoted for this statement, which seems to 
indicate a much more plentiful occurrence of iron than Cook mentions, nor have I found it confirmed anywhere 
in the literature of the subject. The same holds good of Bastian's pronouncement: "Fär die mit einheimischer 
Legende verknäpfte Entdeckung Hawaii's... werden Steinfiguren in vermeintlich altspanischer Tracht angefäöhrt.” 
Bastian's hope that he would be able to get these stone images sent to him for closer examination, seems not 
to have been fulfilled. (Die heilige Sage der Polynesier, Leipzig 1881, p. 302.) 
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CHAPTER X. 


The Cartographical Evidences. 


A. Maps printed in Europe. 


IF the result of the above investigation was definitive, if our researches definitely 
established that no European before Cook had sighted the Hawaiian Archipelago, this 
work could be concluded here with the declaration that the other arguments that had been 
adduced as evidence for the Spanish discovery did not deserve examination. But the 
gaps in our knowledge of the voyages in the Pacific compel us to a review of these other 
arguments also; and we now proceed to the most important of them, viz. the evidence 
of the maps. 

Though, as we have seen in the preceding chapters, various things have been said 
either in order to trace back the supposed discovery to a certain person or to a certain 
time, or to show traces of such a discovery either in Hawaii itself or in its inhabitants, yet 
it is evident that those who have seriously occupied themselves with the question have 
regarded all these as merely subsidiary reasons, while it has been alleged as a fundamental 
fact that old Spanish charts represent a group of islands whose identity with the Hawaiian 
Islands cannot be doubted. Tf this assertion were correct, it would of course greatly en- 
hance the importance of the hypotheses whose value we have above sought to minimize, 
without being able to reject them altogether. If, on the other hand, — as I think I am 
able to demonstrate — the cartographical evidences rest on entirely incorrect presuppo- 
sitions, the import of these hypotheses is reduced to such a very small degree of pro- 
bability, that the theory of the Spanish discovery of Hawaii could be definitely ejected 
from the history of geographical discovery. 


When the allegation that James Cook could not rightly claim to be regarded as the 
first discoverer of Hawaii was put forward for the first time, stress was laid on the Chart 
which GEORGE ÅNSON found on the Spanish galleon that he captured in 1743, and a copy 
of which was appended to the narrative of his voyage round the world (Pl. IIT). As the 
editor of the narrative says, this chart shows the whole of the ocean between the 
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Philippine Islands and the coast of Mexico, and, he adds, we can see from that "all the 
discoveries the Manila ships have at any time made in traversing that vast ocean”. 
Among these discoveries we find a group of four larger and some smaller islands: the 
westernmost are called Los Mojas, evidently a clerical error for Los Monges (The Monks); 
the easternmost is called La Disgraciada, or, more correctly, Desgraciada (The Unpleasing 
or the Inhospitable); and the southernmost island is called La Mesa. At first sight, the 
agreement with the Hawaiian Islands is very striking. More special reasons for the 
identity have been found in the following points: — 

1. The latitude, 18” 30—21” N., is almost exactly that of the eastern islands in the 
Hawaiian Archipelago, which are situated between 18” 50' and 21” 45' N. lat. 

2. The longitude is incorrect, it is true; but it does not labour under a greater error 
than can be explained by the general unreliability of the place-determinations of 
navigators in former times. 

3. The position of the islands in their relation to one another agrees, with one 
exception, with that of the same group. 

4. Finally, the name La Mesa is said to point unmistakably to the largest of the 
islands, Hawaii; for the Spanish word signifies table”, and is often used to designate 
a tableland having the appearance presented by this island when seen from the sea. 


Before I bring forward the remarks to which these assertions give occasion, I wish 
to discuss a question which, so far as I know, no one has previously treated. Whence are 
these islands derived, which the Anson chart locates in the place that so nearly coincides 
with that where we now know the Hawaiian Archipelago to be situated? On this matter 
the narratives of the voyages give us no guidance whatever. 'The names of the islands 
are not mentioned by any traveller: we have not found so much as a hint of their existence 
anywhere except in cartographical literature. A comparative study of the maps, however, 
gives us a suggestion which, in my opinion, permits a decisive answer to the question 
proposed. 

It may be remarked first that, if the islands in question really represent Hawaii, 
the appearance that they present on the map cannot be derived from any of the persons 
traces of whose visits have been believed to be found on the islands themselves. No one, 
so far as we know, ever returned from such a visit to any country inhabited by Europeans 
and carried there information about his experiences and observations. The shape given 
to the islands, if it is genuine, must have taken its origin from some person who, in some 
way or other, reached port after a voyage of which either incomplete knowledge or no 
knowledge at all has been preserved. 

The Anson chart has been regarded as an exponent of the knowledge of the Spanish 
pilots concerning the northern part of the Pacific Ocean. It has been assumed that the 
chart gives the discoveries — with greater or smaller errors, it is true — but nevertheless 
in the form in which they were conceived by the discoverers themselves. No one seems to 
have thought that the map might be the result of a whole series of revisions and, during 
that process, have undergone substantial alterations — in a word, that it has behind it a 


! Anson's Voyage, p. 240. 
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long story of development. That this is the case, however, I shall try to show; and in so 
doing we have to trace a development not from the more imperfect and worse to the more 
careful and better, but a retrograde process, during which uncriticalness, ignorance and 
carelessness have combined to bring about a final result in which it is difficult, in a number 
of cases impossible, to trace the original constituent parts. 


In our examination of the cartographical material, we wish to make a beginning 
with the collection of maps which was first published by ABRAHAM ÖRTELIUS in Antwerp 
in 1570, under the title Theatrum Orbis Terrarum, and which afterwards appeared in many 
new editions augmented with new maps. In the very first edition we find a map of Asia 
(Asie Nova Descriptio) which is of fundamental importance for our subject (Fig. 6). 
It is principally based on Portuguese sources: especially is this the case with the drawing 
of Japan and the Loo-Choo Archipelago. But the Spanish discoveries in the Pacific Ocean 
that fall within the limits of the map, have evidently found a place there by means of 
Portuguese cartographers or on the basis of information that came to Portugal about 
those discoveries. 

South of Japan, in about 25” N. lat., we see on the map in question two groups, each 
consisting of three islands. By the side of the western ones we read the names Laim and 
Dos ermanos (Two Brothers); by the side of the eastern islands, the names Laniem, Volcan 
del fuego, and La farfana, the last certainly a distortion of the Spanish word Huerfana 
(The fatherless and motherless one). These names and the position of the islands show 
that we have before us the islands that were discovered by BERNARDO DE LA TORRE in 
1543.> As the discoverer, like the other participators in Villalobos” expedition, fell into 
the hands of the Portuguese on the Moluccas, it is natural to suppose that the map gives 
these discoveries in the way the Portuguese learnt about them through the stories of their 
Spanish prisoners. How they were conceived by an Italian cartographer, on the basis 
of a Spanish source, we see in JACoPo GASTALDI's map Tertia Pars Asice (1561),> which 
obviously rests on Gaetan”s narrative published by Ramusio: he gives names to only two 
of the islands, namely Due Sorelle and Vican, the latter drawn as a fire-spouting mountain; 
but he places them by mistake in 11”—13” lat., between Philippina and Yslas di ladri 
(the Mariannes). 

Although the narratives of de la Torres discoveries are very scanty and do not 
agree with each other in detail, there can scarcely be any doubt that these islands stand 
for the present Volcano and Bonin Archipelagos; one might also perhaps assume that the 
westernmost group on Ortelius map corresponds to Volcano, the easternmost to Bonin, 
although it is not impossible that both the groups refer to only one of these archipelagos — 
preferably to the first-named. The sketchy way in which the islands are drawn and 
the exaggerated distance between them suggest that the map published by Ortelius is 


! As early as 1567 Ortelius had published a map of Asia on a fairly large scale: Asie Orbis partium 
mazxime nova descriptio. This map, of which only two perfect copies have been preserved to our day, I have 
not been able to examine. It is said to agree in the main with the reduced map in Theatrum. See JEAN 
DenucÉ, Oud-Nederlandsche kaartmakers in betrekking met Plantijn, II, Antwerpen 1913, p. 21. 

> See above p. 33 note. 

3 Facsimile in NORDENSKIÖLD, Periplus, Tab. LVI. 
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founded solely on the words of the discoverer, which had been partly misunderstood, and 
not on any map drawn up by him. 

But Ortelius” map also shows another group of islands, which is of greater interest 
to us. Immediately south of 20? lat., there lie a number of islands, of which the northern- 
most, a group of small islands or rocks, are called Los mauges (evidently by mistake for 
Monges), the two others La Vezina and La desgrasiada. We thus find here two of the 
names which afterwards appear in the archipelago marked on the Anson chart — and 
that the third name, La Vezina, also belongs here shall be shown later. I do not hesitate 
to declare that we have here before us the first origin of the islands which have since been 


7 
8 


7. Typus Orbis Terrarum by ABRAHAM ÖRTELIUS, 1570.! 


identified with the Hawaiian Islands. TItis evident, however, that it is not these last that 
Ortelius drew: there cannot be the least doubt that what he represents stands for the 
northernmost amongst the Ladrones — which is shown by the position of the islands, due 
south of Japan, and north-east of the reef Abroio, and is further proved by the fact that, 
on the map of the world published by Ortelius in the same year (Typus Orbis Terraruwm; 
Fig. 7), there occurs a group of islands with the name Restinga di ladrones, which in relation 
to the islands discovered by Bernardo de la Torre, occupy the same place as Los Monges, 
La Vezina and la Desgraciada on Ortelius” map of Asia. 

If we now try to find the origin of these islands, I think that there can be no doubt 


1 er full fölsinuls see NORDENSKIÖLD, Facsimile-Atlas, Tab. XLVI. 
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that they represent the islands discovered in 1522 by GOoNZALO GOMEZ DE ESPINOSA. 
We have already mentioned (p. 22) that this man, one of Magellan”s followers, made an 
attempt, after the death of his chief, to sail eastwards from the Moluccas to New Spain. 
During the voyage they discovered, in 19” or 20” lat., an island where the Spaniards were 
attacked by a number of barbarous natives, one of whom was captured and detained on 
board. After Espinosa had been compelled by an adverse wind to turn back, he tried 
to make the same island; but he did not succeed in this, but came to another island situated 
at a distance of 20 leagues from the other; it was small and dry and inhabited by only 40 
persons. Here three sailors deserted, one of whom, Gonzalo de Vigo, was picked up by 
Loaysa's expedition four years later, in September 1526. As all Espinosa's papers and 
other belongings' fell into the hands of the Portuguese, it is quite explicable that it was 
they who profited cartographically by his discoveries, and that it was through them that 
they came to the knowledge of Ortelius. 

The names to be read on Ortelius” map, however, do not occur in any narrative of 
Espinosa”s voyage that has been preserved. Herrera, who gives the fullest account of it, 
does not mention any of theislands by name: an account cited by Navarrete, says that the 
island where they put in on the return-journey was called Mao; Galvao calls the island first 
discovered Grega; while a manuscript narrative of the voyage gives to this island the name 
of Quamgragam or Magregua.> Evidently these names reproduce, more or less faithfully, 
the natives own names; but even if these were known to Espinosa, this proves nothing 
against the view above expressed, for numerous examples can be cited of the re-naming 
of lands by discoverers in both earlier and later times, though they knew their native names. 
Another possibility is that the Spanish names indicate islands in the Ladrones other than 
those mentioned in the narratives of the voyage. These Spanish names, however, have 
not been able to keep their place on the maps side by side with the native names, espe- 
cially as these latter had already made their appearance before the time of Ortelius. As 
early as on SEBASTIAN CABOT's well-known map of the world (1544), we find the whole 
of the Ladrone chain given fairly correctly and with names to all the islands: hence the 
source is undoubtedly to be sought in the statements of the deserting sailor Gonzalo de 
Vigo. Amongst these names Mahaa or Maneo can be identified with the above-named 
Mao; while Gregua is obviously identical with Grega. Despite the fact that the identity 
of the last-named with Agrigan (18” 48' lat.) on modern maps is indisputable, we cannot 
from this obtain sufficient guidance for the further identification of Ortelius” islands. 
The most probable view seems to be that Los Monges are the small rocks that are now 
called Uraccas; La Vecina is possibly Volcan Grande (Asuncion or Assongsong on modern 
maps), and La Desgraciada Agrigan; but nothing more can be laid down with certainty 
than that the entire group represents the northernmost of the Ladrones.” 


1 ""Todas las cartas e astrolabios, y cuadrantes y regimientos, y los libros que habian hecho de derrotear, 
en los cuales estaba asentada la navegacion, y las islas que habian hallado.” Declaration by the Pilot Leon 
Pancalde; NAVARRETE, Coleccion, IV, p. 383. 

> JEAN DeEnucÉ, Magellan. La question des Moluques et la premiere circummavigation du globe, p. 
368 (Mém. de VPAcadémie R. de Belgique, Cl. des lettres. Sér. 2, T. IV, Bruxelles 1908—11). 

> La Pérouse, the first man who closely explored these islands, called the three rocks Las Uraccas by 
the name of the Mangs. It has been supposed that this name was a perversion of the Spanish Las Monjas, 
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It might strike many people, however, as a far too audacious hypothesis that islands 
which originally stood for the Ladrones should have so changed their position that they 
could afterwards be mistaken for the Hawaiian Archipelago — that, in a word, they have 
wandered across the map for a distance of no less than about 60 degrees of longitude. I 
shall now endeavour to show, however, that this was the case. 

It is well known that the Dutch cartographer, PETRUS PLANCIUS, published at 
Amsterdam in 1592 a map of the world on a very large scale. Until quite recently no copy 
of this map was known: for knowledge of it recourse has been had to a description by 
THOMAS BLUNDEVILLE! and to various information in contemporary documents.? The 
only thing in their statements, however, that is of interest to us is that the map is said to 
have shown many new discoveries in both the East Indies and the West Indies and in 
other parts of the world, and also that it was probably founded on a number of charts and 
sailing directions that Plancius succeeded in acquiring by purchase from the Portuguese 
cosmographer BARTHOLOMEO LASSO.? 

A fortunate find has now put us in a position to make acquaintance with this map, 
so long regarded as lost. A copy of it exists in Colegio del Corpus Cristi at Valencia, and 
this has been closely examined by Dr. F. C. WIEDER.' His notes show that the author of 
the map — who is indisputably Petrus Plancius, though his name does not appear on the 
Valencia copy — says that he has based his work on Spanish and Portuguese charts, 
which they used during their voyages to America and India: amongst these is especially 
named a Portuguese map of the world (Totius Orbis Tabula Marina Castigatissima), and 
a number of special charts, likewise of Portuguese origin — that is to say, quite certainly 
the same as we previously knew Plancius to have bought from Bartholomeo Lasso. 

Unfortunately no reproduction of this notable map has yet been published — Dr. 
Wieder has only given a little sketch of it, on which not even the land contours are marked. 
Thus I have for the present work not been able to make use of the information which could 
undoubtedly be drawn from the original map of Plancius. But fortunately we are in a 


"the Nuns” (see MEInicKE, Die Inseln des Stillen Oceans, II, p. 440, note 11); and in this it seems easy to 
surmise a sub-form to Los Monges, "the Monks”. TI cannot accept this derivation, however, as a support for 
the opinion above expressed. Mangs can be traced back through the intermediate forms Maug (Le Gobien, 
1700), Mahao (Herrera, 1601), and Mano (Plancius, 1594), to Cabot's Mahaa or Maneo and Espinosa's Mao. 
The Mangs has thus no connection with the Spanish name whether that originally meant "Monks” or "Nuns”. 
— According to La Pérouse's description Asuncion might well deserve the appellation of La Desgraciada: 
'"The most lively imagination”, he says of it, "could not easily depict a more dreadful spot” (Voyage, English 
translation, II, p. 240). Captain F. W. BEEcHeYr, on the other hand, says: "Time must have made an agreeable 
alteration in the appearance of this island since it was visited by La Pérouse. Instead of a cone covered 
with lava and volcanic glass, and presenting the forbidding aspect he describes, we traced vegetation nearly to 
the summit, and observed woods of palm-trees skirting its base.” (Narrative of a Voyage to the Pacific and 
Beering'”s Strait, II, Lond. 1831, p. 438). 

1 Thomas Blundeville his Ezxercises. 2d edition. Lond. 1597, fol. 251—286. 

? The map, which has the title Nova et exacta Terrarum Orbis tabula geograplica ac hydrographica, 
was dedicated to the Dutch States-General. See J. K. J. DE JonNGE, De opkomst van de Nederlandsch gezag 
in Oost-Indie, I, ”s-Gravenh. 1862, pp. 92 and 167—169; J. H. Hessers, Ortelii Epistulae, Cantabr. 1887, 
No. 220; DeEnucÉ, Oud-Nederl. kaartmakers, I, pp. 101 and 219. 

3 Concerning Lasso see Sousa VItERBo, Trabalhos nauticos dos Portuguezes nos seculos XVI e XVII, 
Lisboa 1898, pp. 169—171. 

2 Nederlandsche historisch-geographische documenten in Spamnje. Uitkomsten van twee maanden onder- 
zoek door Dr. FC: WiIEDER: Leiden 1915, ppsul—PajoosFL76, 
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position to form some idea of at least the principal features of the work through an edition 
on a smaller scale, dated four years after the original with the title Orbis Terrarum 
Typus de integro multis in locis emendatus auctore Petro Plancio 1594. We may assume 
that the alterations shown by this map with regard to the islands in the Pacific also occurred 
in the map of 1592. Whether the alterations were found amongst the cartographical 
material that Plancius bought from Lasso, or whether they arose out of Plancius” revision 
of this material, I am unable to determine.” 
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8. Tartarie sive Magni Chami Regni Typus by ABRAHAM ÖRTELIUS, 1570. South-eastern Part.” 


! The map, engraved by Joh. a Duetecum junior, was first published two years later by the printer 
Cornelis Claeszoon as an appendix to Jan Huyghen van Linschoten's Intinerario, Amsterdam 1596. Another 
edition, without Plancius” name and without the year of publication, exists with the title Orbis Terre com- 
pendiosa descriptio ex peritissimorum totius orbis geographorum operibus desumta (Antverpiae apud Ioannem 
Baptistam Vrient). According to P. A. TieneE, this last is the original edition (The Voyage of J. H. van 
Linschoten to the East Indies, Lond. Hakluyt Soc. 1885, I, p. xxxi). The same map of Plancius is also 
copied on a globe belonging to the Musée du Steen at Antwerp; see F. VAN ORTROY, Un précieux globe terrestre 
en cwivre jaune construit par Pierre Plancius (Annales de V'Acad. R. d'archéologie de Belgique. Sér. 5, T. I, 
Anvers 1899, pp. 477—488). 

? Perhaps this question can be solved by access to the maps that Dr. Wieder has recently found in 
the University Library at Amsterdam, and amongst which he thinks that he can recognize some of the special 
charts mentioned in Plancius” map of the world. WiEDER, Op. cit., p. 13. 

> For full reproduction in facsimile see TELEKI, Atlas zur Geschichte der Kartographie der Japanischen 
Inseln, Fig. 3. 
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Before we give an account of Plancius” map, it should be mentioned that the maps 
published by Ortelius do not all represent the Pacific Ocean and its islands in the same 
way: with the above-named map of Asia agrees that which bears the title Tartaric sive 
Magni Chami RBegm Typus (Fig. 8). We here see, even more distinctly than on the former, 
how Japan is placed midway between Asia and America, due south of the fabulous Stretto 
di Anian, which separates the two continents. South of Japan there appear the islands 
discovered by Bernardo de la Torre with the same names as in the map of Asia; and the 
islands in each of the two groups are arranged in what is in the main an east-to-west 
direction. 'The Ladrones find no place here because the frame of the map cuts the 20th 
parallel. An appearance which differs from this is exhibited not only by the map of the 
world (Fig. 7), but also by the two maps which in Ortelius” atlas are called Americe sive 
Novi Orbis nova descriptio and Indicw Orientalis, insularumque adiacentium typus. On 
these maps de la Torre's islands and also the Ladrones do not lie south of Japan, but are 
moved further towards the east. The different islands in each group stand towards each 
other in a south-to-north direction in the main, and even the names exhibit some dissimi- 
larities: in the western group we find Las dos Hermanas, but Laim has given place to 
Malabrigo; in the eastern group both the island and the name of Laniem (or Lanieni) are 
omitted, while the single Volcano which appears in the map of Asia has been made into a 
group of islands, called Los Bolcanes; and the easternmost island remains unaltered with 
the name La farfana. 

In substantial agreement with this is a map published later by Ortelius, in 1589, 
with the title Maris Pacifici (quod vulgo Mar del Zur) novissima descriptio, which we here 
reproduce in facsimile (Fig. 9). Here, however, we have the important difference that 
the Ladrones have been moved about 20 degrees to the west (from 195” to 175”) and 
have thus come into about their correct position in relation to Japan, while the Bolcanes 
group have been moved not more than 10 degrees in the same direction and have thus 
got their isolated position out in the ocean still more clearly emphasized. | 


If we now return to Plancius” map (Figs. 10 and 11), it appears that this forms a 
kind of compromise between the different Ortelius types, with the addition of new material 
which is not found in them. Instead of the circular cluster of islands, Restinga de Ladrones, 
we see these islands with the name Islas de las Velas represented as a chain, in the same 
fashion as in Sebastian Cabot and with names to the several islands taken from his map. 
With regard to position, these islands have undergone the same removal as on the map 
just described (Fig. 9), but in this removal the western group of de la Torre's islands have 
only participated in part: Maloabrigo in Plancius lies due north of the Ladrones, but Las 
dos Harmanas" have had to stay in their old place in 185” and have thus been placed east, 
instead of west, of the Ladrones. The eastern group, on the other hand, as marked on 
Ortelius” map of the world, is altogether lacking in Plancius, and so too are the names Los 
Bolcanes and La Farfana; but the islands themselves with the drawing characteristic of 


! Los dos Hermanos, "the two brothers”, and Las dos Hermanas, "the two sisters”, alternate arbitrarily 
on the maps, without possibility to say which of these names was the original. The Portuguese as irmaas has 
given rise to the meaningless las Tiremanas; and another form, Las dos Hermosas, "the two beauties”, which 
occur on several maps, has been distorted to Lossos Hermosos (in RoBErRT DUDLEY, Arcano del Mare, 1647). 
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the Asia plate we find far to the east, and, what is most important for us, the names 
Laniem, Volcan del Fuego, and La Farfana have been changed into Los Monges, La Vezina, 
and La Desgraciada, i. e. exactly the same names as those which we have seen in Ortelius” 
Asia, and which have been shown to belong to the islands discovered by Espinosa. The 
agreement with these islands is increased by the fact that Plancius has pulled down the 
group thus rechristened to 20” lat. Thus this curious thing has happened, that names 
which in the beginning marked the northernmost Ladrones have been applied to the Bonin 
Archipelago, and together with that archipelago have been moved on the map from the 
western to the eastern part of the Ocean. 
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10. Orbis Terrarum Typus by PETRUS PLANCIUS, 1594. Part of the Eastern Hemisphere. 


What gave Plancius, or the Portuguese cartographer whom he copied, occasion 
for the change of names thus mentioned we are unable to explain. The cause of the change 
of place, however unreasonable it may appear, is more easy to show. If we look at Ortelius” 
e"Tartaria” (Fig. 8), we find the group in question situated south-west of the Cape Engano 
(C. de Inganno), discovered by Ulloa in 1539, on the west coast of the Californian Peninsula, 
and at a distance of between 6 and 9 degrees from the meridian which cuts that promon- 
tory. 'The islands have about the same position on Plancius map, only the distance is 
increased by about 6 degrees. Now as the distance between America and Asia, which 
in the latitude of Cape Engano (about 30” N. lat.) is 40 degrees on Ortelius” ""Tartaria”, 
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but 70 degrees on his map of the world, has been increased to 85 degrees by Plancius, 
this enlargement of the breadth of the ocean has had the consequence that, of de la Torre's 
two groups, the eastern has followed the American mainland to the east and the western 
has followed the Asiatic mainland to the west; and the result of the operation has been 
that the distance between the outermost islands in each direction has grown from 20 
degrees (Laim—La Farfana) to 55 degrees (Malabrigo—La Desgraciada). 

Although Plancius had to some extent improved the main features of the carto- 
graphy of the North Pacific Ocean, yet he had also considerably underestimated its 
breadth, and moreover there remained with him, as an inheritance from his predecessors, 
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11. Orbis Terrarum Typus by PEtrRUs PLANcIUs, 1594. Part of the Western Hemisphere. 


another mistake, in that he let the coast of America north of California run to the west 
and north-west instead of north-west and north. These errors were observed by RICHARD 
HaAKLUYT. In his famous map of the world of 1599 (Fig. 12), on the strength of observations 
made during Francisco Gali's voyage in 1584, he increased the distance between Asia 
(Japan) and America, in 38” N. lat., to 1200 leagues (about 70 degrees of longitude, as 
against 25 degrees in Plancius), while in 20” N. lat. he retained his predecessor”s distance 
between the two continents. In connection with this he found himself compelled 
considerably to shorten the extent of the west coast of America from Cape San Lucas to 
Cape Mendocino, the terminus of the Spanish discoveries at that date towards the north- 
E. Sv. Vet. Akad. Handl. Band 57. N:o 4. 21 
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west." Another result of this was that Los Monges and La Desgraciada — Hakluyt marks 
the intermediate La Vecina as an island without a name — still on account of their 
supposed position in relation to Cape Engano, had to be shifted another 25 degrees 
further towards the east. Yet another consequence of this transference was that La 
Desgraciada reached a distance of scarcely 10 degrees from Roca Partida, the westernmost 
of what is now known as the Revilla Gigedo Archipelago, and with a position relative 
to that island which was retained in a long series of maps down to the Anson chart, where 
the distance was diminished to 5'!/, degrees. As a matter of fact, the Revilla pe group 
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12. Part of the so-called Wright-Hakluyt Map. From "The Principal Navigations” by Richard Hakluyt, 1599.3 


has undergone a move similar to that of the Los Monges group, but in an opposite direction 
— 1. e. from east to west. 

Before we leave Plancius” map, it ought to be observed that it was this map that 
marked for the first time some other islands that are not met with on any earlier map. 
Thus north of the Ladrones we see, in 22” lat., an island De Sterta (Desierta, "the uninha- 


! In one of the inscriptions on his map Hakluyt says, "that the distance betweene cape Mendocino and 
cape California, which many maps and seacharts make to be 1200 or 1300 leagues, is scarce so much as 600”. 

> The name Roca Partida does not occur in Hakluyt; but the island is to be found there, together with 
the others belonging to the same group, S. Thomas and La Anublada. 'The whole group, which had previously 
lacked a common name, received its name in 1793 from Captain James Colnett as an expression of gratitude 
to the Viceroy of Mexico, Don JUAN VICENTE DE GUEMES PACHECO DE PADILLA, Conde DE REVILLA GIGEDO. 

3 This map is reproduced at full size in NORDENSKIÖLD, Facsimile-Atlas, Tab. L. 
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bited””), of the discovery of which we know nothing: the name fits any of the small rocks 
in this part of the ocean. Probably it is a doublet of the neighbouring Maloabrigo and 
should accordingly be counted among the Volcano Archipelago. Still further to the north, 
in 25” lat., there lies a group of three islands, the southernmost of which is called Una 
Coluna, the other two Dos Colunas. ”Phe first-named is undoubtedly the solitary rock 
that Alonso de Arellano discovered in 1565 (now Lot's Wife);' the latter name, of unknown 
origin, quite certainly marks only the midmost of the three islands and corresponds to 
the Pena de dos Picos (now Ponafidin) of later maps; Hakluyt, who moves the whole group 
up to 28—30” lat., has a special name for the northernmost one (Desierta, possibly 
Awogashima, the southernmost of the Shitchito Islands). Sometimes with the three 
separate names, sometimes with the common name of Las Colunas, these islands after- 
wards occur on a number of maps: like other islands, they have in manifold ways changed 
their position and contributed to make the picture of the island-world of the Pacific into 
an almost inextricable tangle. 

More important for us is the fact that Plancius includes in his map for the first time 
Isla de Paxaros, an island discovered by Urdaneta in 1565. He places this quite close to 
the coast of California, but this island too has failed to retain its right position: Hakluyt 
moved it far out into the ocean, halfway between California and La Desgraciada; later 
cartographers made it continue its westward wandering, while the same island with the 
new name of Guadalupe was allowed to remain in its original position near the American 
coast. I have mentioned this removal because it explains how Isla de Paxaros could come 
into contact, so to speak, with the pseudo-Hawaiian group: on the Anson chart Isla de 
Paxaros lies due north of La Mesa. 


If we follow the course of cartographical evolution after Plancius we find that it 
proceeds along two separate lines: one is represented by the works of the European 
cartographers, who for the most part built upon the material already published and only 
modified this in order to make it harmonize with their own speculations; the other line is 
represented by the charts of the Spanish pilots, who successively recorded the discoveries 
which were made from time to time during the annual voyages of the galleons. For more 
than a hundred years we find but few points of contact between these two lines of 
delevopment. 

If we first take the European maps, we have, besides Hakluyt's map that has 
already been mentioned, a map by the Dutch cartographer Jopocus HOoNDIus, printed 
at the Hague in 1595.> This map, which marks the track of Francis Drake (1577—380) 
and that of Thomas Cavendish (1586—388), reveals no influence from Plancius. On the 


1 Plancius” map also shows other discoveries of Arellano's, as I. de los Nadadores and Mira como vaz in 

the Caroline Archipelago: probably others occur on the map of 1592. Hakluyt, who evidently builds on this 
map, has in the same archipelago I. de don alonco T[Arellano], a name which on Hondius” map of 1611, 
mentioned below, was perverted to I. de Donel. 
? Vera totius expeditionis nautice descriptio D. Franc. Draci... Addita est etiam viva delineatio 
navigationis Thome Cauendish... A facsimile of the map is appended to an article by J. A. J. DE VILLIERS, 
Famous Maps in the British Museum (The Geographical Journal, Vol. XLIV, 1914, pp. 168—184). Other 
reproductions of the same map are also found in The World Encompassed by Sir Francis Drake, Lond. 
Hakluyt Soc. 1854; and RicHARD HaKLuUYT, The Principal Navigations... Vol. XI, Glasgow 1904, p. 336. 
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other hand, it does show traces of influence from Spanish maps of which no use had 
previously been made by European cartography: we see, for instance, Gasparico, which 
is derived from the voyage of Villalobos, and Quitas uernas, evidently a combination of 
the names Quite sueno and Cata no duermas, which mark an island or a reef discovered 
by Alonso de Arellano. It is not improbable that these names were taken from Spanish 
charts that Drake or Cavendish found on some of the ships they captured off the American 
coast." But the Los Monges group does not occur on Hondius” map, nor, curiously enough, 
do the Ladrones, though Cavendish visited those islands. 

A striking agreement with Plancius is shown by a map of FRANCISCUS HOEIUS, 
the first edition of which, now lost, would seem to have appeared about the year 1605, 
and which is known only through a later reprint, altered in many respects, by HUGo 
ALLARDT at Amsterdam about the year 1640.> We here see Olivier van Noort's course in 
1600, which in the Pacific closely follows the 12th parallel and passes between I. de S&S. 
Petro (named during Legazpi's expedition in 1563) and Baixos de S. Bartholome (Loaysa, 
1526), which are ditferent names for one and the same island (Taongi). Van Noort himself 
has nothing to tell us about any land seen between the coast of America and the Ladrones.? 
The map deviates from that of Plancius in this respect, that the Los Monges group is 
omitted. On the other hand, we see I. de Paxaros moved from 23” to 33” N. lat., and widely 
separated from the Californian coast, which is drawn without any regard to the improve- 
ments introduced by Hakluyt. 

The maps which most closely agree with Plancius are two great maps of the world, 
one published by WILLEM JANSZOON BLAEU in 1605,' and the other by Jopocus HOoNDIUS 
in 1611.; These maps differ but little from one another: the second one might almost be 
regarded as plagiarized from the earlier one. As the original of Blaeuw's map is much 
damaged, and in the parts which especially interest us, cannot be completely studied in 
the facsimile reproduction, my comparison has had to be limited chiefly to Hondius” map, 
from which the copy here given is taken (Fig. 13). The divergences from Plancius map 
of 1594 are few and insignificant as regards the coasts and islands of the Pacific: the 
greater wealth of details and names may be assumed to be taken direct from the map of 
1592. In the western part of the ocean, the Ladrones and the islands north thereof — 
Maloabrigo, Colunas, etc. — are marked in full agreement with the map of 1594. The only 
difference 1s that the map restores, from Ortelius map of the world, de la Torres Dos 
Hermanos and Malabrigo with the somewhat altered names Las dos hermoses and Mallabro, 
and with a position west of the meridian of the Ladrones, while east of that meridian Las 
dos hermanas remain in the place where they were put by Plancius. These islands and 
Malabrigo thus occur twice in Hondius, in places far apart from one another, which can 


1 That Drake took charts from Spanish pilots, amongst others from the previously named Colchero 
(p. 44), is repeatedly mentioned; see ZELIA NUTTALL, New Light on Drake, pp. 66, 81, 184, 186, 197, 308. 

? Nova ÖOrbis Terrarum Geographica ac Hydrograplhica Descriptio, ex optimis quibusque, optimorum 
in hoc opere Auctorum, Tabulis desumpta a Franciscus Hozrivs. Facsimile in Remarkable Maps of the XVth, 
XVIth, and XVIIth Centuries, I, Amst. 1894, Pl. 7—8. 

3 See Beschryvinghe vande Voyagie om den geheelen Werelt Cloot, ghedaen door ÖLIVIER VAN NoORT ... 
Rotterdam 1602, pp. 48--49. 

t World Map 1605 by Willem Jansz. Blaeu, ed. by EDWARD LUTHER STEVENSON. New York 1914. 

5 Hondius World Map 1611, ed. by EDWARD LUTHER STEVENSON and JosEPH FiscHErR. New York 1907. 
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only be explained through an uncritical amanagement of the material available. Nearer 
to the American side both Bleau and Hondius, evidently following Plancius, have restored 
the three islands Los Mouges (in Hondius Los Mougos), La Vezina, and La Desgraciada; 
but as they had increased the breadth of the ocean by about 3 degrees of longitude, the 
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13. Part of a Map of the World by Jopocus Honpius, 1611. 


group had to follow an equally long distance towards the east from its former position. 
An alteration of smaller importance but still worthy of notice, because it was followed 
by several later cartographers, is that the islands, which Plancius had set out in a straight 
line from west to east, were arranged by Blaeu and Hondius in a triangular form with 
La Vezina furthest towards the north. Finally, it may be remarked that I. de Paxaros 
was put in the same place as in Hoeius, and with a similar exaggeration of size. 
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14. Map of North America by ABRAHAM Goos. From "West- 
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We thus find at the very beginning of the seventeenth century maps of the world 
sometimes with, and sometimes without, the group of islands with which we are here 
more particularly concerned: during the following period the omission of the islands seems 
at first to have been the rule. They reappear for the first time, so far as I have been able 
to discover, in maps of America by ABRAHAM GO0OS 1624 (Fig. 14), HESSEL GERRITSZOON 
1630 (Fig. 15),' here without a name, and WILLEM BLEAU 1631; and afterwards they occur 
in a number of maps, for instance in the atlases of JOHANNES JANSSONIUS 1641 (America), 
BraEv 1662 (America), PIETER Goos 1666 (Zuyd-Zee), and F. DE WiTt about 1688 (America), 
while in the maps of the world in the same atlases they are omitted. It was not until the 
end of the century that they also appeared on the world maps — by SANSON, 1691, and 
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15. Part of a Map of America by HESSEL GERRITSZ. 
From "Beschrijvinghe van West-Indien” door JoANNES DE LaAET, Leyden 1630. 


by JAILLOT, 1695. As regards position, contours, and forms of names only unimportant 
variants occur: the original type, common for all of them, is Plancius, through the inter- 
mediary of Bleau or Hondius. The omission of the islands in many maps can scarcely 
be regarded as intentional: quite certainly that has been due to the uncritical copying 
of the original which happened to be at hand; the original meaning of the map had been 
lost, and scarcely as much importance was attached to these insignificant islands as to 
the pictures of ships, sea-fights, marine monsters etc. with which cartographers, especially 
the earlier ones, were wont to fill up the empty spaces of the sea. 

In the main, one may say that the representation of the islands in the northern part 


- 


"Americe sive Indie Occidentalis tabula generalis”, in Beschrijvinghe van West-Indien door IoANNES 
DE LaAET, 22 Druk, Leyden, bij de Elzeviers A? 1630. 

? ""Americ&e nova tabula auct. GUILJELMO BLAEUW”, in Appendiz Theatri A. Ortelii et Atlantis G. Merca- 
toris, Amst. G. Blaeuw 1631. 
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of the Pacific remained unaltered during the whole of the seventeenth century: the islands 
which had found a place on the maps at the commencement of the century, it is true, 
changed their places in many ways, were excluded or restored, according to the caprice 
of the cartographers; but the maps afford only very scanty evidence of new discoveries. 

On a map of 1635 there appears for the first time an island named Amsterdam, the 
discoverer of which is unknown. It occurs on many later maps in the neighbourhood of 
Maloabrigo and Dos Hermanos, and it seems that it may be reckoned among the same 
group as these: one might be tempted to recognize in it the present Borodino group,” 
if the names given by the Spanish discoverer did not point to a different origin (Volcano). 
The Bonin Archipelago was discovered afresh in 1639 by Matthijs Quast and Abel Tasman; 
but neither this discovery nor the new names Hooge Mewwen, Engels and Grachts Eilanden 
found a place on the printed maps, even those by the Dutch cartographers. The same is 
the case with Breskens Filand, in the Borodino group, which received its name in 1643 
from one of the ships on which Vries and Schaep undertook their above-mentioned voyage 
(p. 76). The only discoveries during this expedition that were marked on the printed maps 
of the time — I exclude of course the discoveries of Staaten Land and Compagnie Land (the 
Kuriles), which gave rise to the curious and long current hypothesis of the northern limits 
of the Pacific — were some small islands, Ongelukkig Eiland and ”t Zuyder Filand, which 
belong to the Shitchito or Tasman Archipelago, but which possibly had been seen long 
before by Spanish seafarers.? 

The European cartographers of the seventeenth century remained in complete 
ignorance of any Spanish discovery in the western part of the ocean. If we pass over to 
the eastern side, we find at least one trace indicative of a Spanish source that was unknown 
to Plancius and his contemporaries. TI refer to the island of Ulloa, which, in consequence 
of its position with regard to the Los Monges group, is of special interest to us. 

This name makes its appearance at the same time as the view began to be held 
amongst cartographers that California was an island separated from the mainland of 
America. The earlier map-makers had correctly delineated that country as a peninsula. 
It has been alleged that a conception diverging from this appears for the first time on a 
map by HENRY BrRIGGS published in 1625 by SAMUEL PURCHAS.: The origin of this 
alteration is to be found in an inscription on Briggs map, which says of California that 
it was sometimes supposed to be a part of the western continent, "but since by a Spanish 
charte taken by the Hollanders it is found to be a goodly Ilande”. 

We may take it for granted that the Dutchman into whose hands the Spanish chart 
here mentioned fell, was JORIS VAN SPILBERGEN, although in the original narrative of his 


1 GviLH. & Jo. BrLArev, China veteribus Sinarum Regio nunc incolis Tame dicta. 
? tThe very small islets... forming the Borodino Group are named Rasa, S. Borodino (Minami-öagari) 
and N. Borodino (Kita-öagari). The first is in lat. 24? 32' 30" N. and long. 131” 19' E., the second in lat. 
25? 55' N. and long. 131” 14' 42" E., and the third lies about 6 ?/1 miles to the NE. of the second.” S. 
YosHIWARA, Geologic Structure of the Riukiu (Loochoo) Curve, and its Relation to the N. Part of Formosa 
(Journal of the Coll. of Sc., Imp. Univ. of Tokio, XVI, Art. 2, 1901, p. 54). 

3 See p. 54 above. 

£ Purchas His Pilgrimes, III, Lond. 1625, fol. 853. (The Glasgow Reprint, XIV, 1906, p. 422). Of. 
PescHEL, Geschichte der Erdkunde, 1877, p. 271, note 2; NORDENSKIÖLD, Periplus, p. 192. 
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voyage (1614—17) nothing is said thereon." The same map as lay before Briggs, however, 
had previously been used in Holland, namely by ABRAHAM G00os in making a map printed 
in Amsterdam 1624.> A detailed comparison shows that that map and Briggs” agree in 
the main: probably they are both copied from some earlier map published in Holland. 

On both these maps we see the island of Ullao in about 21” N. lat., due north of the 
westernmost of the Revilla Gigedo Islands (incorrectly called Lanublada) and south of 
that part of the coast of California which, if laid out on a modern map, would be cut by 
115” W. long. Gr. On Goos” map we see west of this, at a distance of about 12 degrees of 
longitude, the Los Monges group, while that group is lacking in Briggs. Sometimes alone 
and sometimes in this company, the island of Ullao afterwards appears on a majority of 
seventeenth century maps. 

I have above (p. 27) expressed a surmise that this island was named after FRANCISCO 
DE ULLoA (1540): I think this is most probable, although it is not impossible that the 
island was named after some other Captain of the same name, e. g. LoPE DE ULLoaA (1603). 
It is not mentioned, however, in the narrative of any voyage; and it is impossible to decide 
with certainty what ought to be understood by it. I shall later (p. 183) give the reasons 
why I consider that Ulloa is identical with Alijos Rocks; and I wish here only to remark 
that, if the island on Goos” and Briggs maps were moved up from 21” to 25” N. lat., it 
would approximately coincide with the real position that these rocks occupy in relation 
to California. 


The preceding account has shown — incontrovertibly, it seems to me — from what 
the Los Monges group derives its origin, and how, being regarded as an appendix, so to 
speak, to the mainland of America, it had to follow that mainland so far as the carto- 
graphers found themselves induced to increase the distance between that continent and 
Asia. In this respect, however, the cartographers were still far from the reality. Ii we 
look at a map of the world from the end of the seventeenth century, we see the eastern 
coast of Asia, at the Tropic of Cancer, placed about 30 degrees too far towards the east, 
and the west coast of America about 10 degrees too far towards the west — in other words, 
that the breadth of the Pacific was about 40 degrees too small. 

Before these and other malformations disappeared from the maps, the work of 
thoroughly reforming cartography had made great strides forward. JEAN DOMINIQUE 
CASSINI had solved the previously well-nigh insuperable difficulty of determining geo- 
graphical longitude; and through the work of himself and his pupils at the Paris Obser- 
vatory, founded in 1667, a firm foundation had been laid for the improvement of carto- 


' Oost ende West-Indische Spieghel waer in beschreven werden de twee laetste Navigatien ... De eene 
door IorRIs VAN SPILBERGEN ... De andere ghedaen by IacoB LE MAIRE... Amst. 1619. The annexed world-map, 
on which the tracks of the two travellers are laid out, still represents California as a peninsula. 

> This map (Fig. 14), called ”t Noorder deel van West-Indien, is published in a book with the following title: 
West-Indische Spieghel, waer inne men sien kan, alle de Eylanden, Provintien, Lantschappen, het machtige 
Ryck van Mezxico, ent Gout en Silver-rycke Landt van Peru... door ATHANASIUM INGA, Peruaen, van Cusco. 
't Amst. by Broer Iansz. ende ITacob Pietersz. Wachter... Anno 1624. — The book, whose author's name is 
evidently a pseudonym, would seem to be a compilation after Spanish sources, with a few additions. See P. 
A. TiereE, Nederlandsche Bibliographie van Land- en Volkenkunde, Amst. 1884, p. 118. 

> That Ullao is an erroneous form of Ulloa is confirmed by the Spanish charts, to which we shall 
return in the next chapter. 
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graphy. The result of this improvement appears in a perfected form in the map of the 
world published by GUILLAUME DELISLE in 1700 (Fig. 16). If we look at the way in 
which the Pacific Ocean is delineated in this map, we find its boundaries towards the east 
and to wards the west almost entirely correct: California has recovered its peninsular form; 
and in the north the fantastic shapes of Compagnies Land and Terre de Jesso, which had 
so long disfigured the maps, are banished. The material that Delisle had at his disposition, 
however, was extremely incomplete, and he was of course not able entirely to liberate 
himself from the mistakes of his predecessors. Where the older maps seemed to him doubt- 
ful, he indicated the fact by dotted outlines, while he drew in continuous lines the boundary 
between land and water when he believed that he had certain facts to build upon. 
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16. Part of a World Map by GUILLAUME DELISLE. 
Mappe-monde dressée sur les Observations de M!s de P Académie Royale des Sciences, Paris 1700.! 


Among the lands whose existence Delisle regarded as uncertaim occur several of the 
islands of the Pacific. Thus he drew without definite lines Isla de Paxaros (without name), 
and the Los Monges group, which he calls I. de les Monges; the Spanish word Vecina he clearly 
did not understand, but gave to that island the curious name I. de las Vaginas, and the 
name of La Desgraciada was omitted, probably from lack of space. To all these islands was 
given the position, in relation to California, which was indicated by the older maps; and 
thereby the islands came to lie quite near some of the tracks of earlier voyages that Delisle 
marked on his map. Our attention is specially caught by a line that goes right between 
Isla de Paxaros and Los Monges, and which is accompanied by the inscription "Route 


! Full reproduction in ÖHRISTIAN SANDLER, Die Reformation der Kartograplhie um 1700, Mänchen 
1903. Tab. V. 
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dun Pilote Anglois, fort scavant, rapportée par Dudley”; but for the benefit of anyone 
who might possibly wish to find here a trace of an otherwise forgotten discovery of the 
Hawaiian Islands, we may add the information that by this "learned English Pilot” is 
undoubtedly meant THOMAS FULLER, one of Cavendish's companions, whose account of 
Cavendishs voyage, published by Hakluyt,' was misunderstood by Delisle: as a matter 
of fact, Cavendish sailed a far more southerly course than that indicated by Delisle. Still 
more incorrectly did Delisle conceive Mendana's voyage of 1568. Misled by his supposition 
as to the position of the Solomon Islands (too far towards the east), he laid Mendana's 
course between Los Monges and California, and placed the I. S. Francois (Mendana's 
San Francisco) east of Roca Partida, that is to say between that island and the other islands 
belonging to the Revilla Gigedo group. On his contemporary map of North America: 
Delisle also placed, south of Saint Francois, between 16” and 17” N. lat., a "Terre habitée 
découverte par Mendana”; a product of imagination which would seem to have contributed 
to the notion of Mendana's discovery of Hawaii, which has been disproved above.? 

But Delisle did not remain on the level that he had gained with so much honour 
by his youthful work of 1700. A critical penetration that increased with years led him 
to continued improvements. Such an improvement, and one of great importance for our 
subject, we see in a map of 1714 (Fig. 17). In this map, on the basis of the observations 
made by the French Captain NICOLAS DE FRONDAT during his voyage across the Pacific 
Ocean in 1709, Delisle gave to the coast of California a position more in agreement with 
the reality: whereas, in 1700, he had placed its most north-westerly point, Cape Mendocino, 
in 236” E. from Ferro, in 1714 he moved it eastwards to 251”. Butin this removal of not less 
than 15 degrees of longitude the Los Monges group was not allowed to take part. As regards 
that group, Delisle had found no information in his new sources, and therefore he let it 
remain in its old position in 235”. In this position we find, on the map of 1714, our islands 
with the partly distorted names of Los Monges, la Vagina and Guatiada.” By this means 
these islands were released from their dependence on the Californian coast, which had 
previously defined their position, and obtained a place far out in the Ocean. As aremoval 
due to similar causes took place on the Spanish charts, we have here the explanation of the 
misunderstanding that led later geographers to the Hawaiian hypothesis. 

Another change that Delisle made in his map of 1714 is that he placed the I. SS. 
Francois and the Inhabited Island south thereof to the west, instead of to the east, of the 
Los Monges group. "The reason of this is that he had attaimed to a more correct conception 
of the course of Mendana, as is still more clearly seen on two later maps by Delisle on which 
Mendana's course is laid out." For some unknown reason he caused the two islands to 
change places, so that Terre vue par Mendana — the note that the country was inhabited 

1 HaAKLUYT, Voyages. New ed. 1904. Vol. XI, pp. 348, 363, 369. 

? TD Amérique Septentrionale par G. de Ulste. Paris 1700. 

> Cf. above, p. 42. 

' Hemisphere Septentrional pour voir plus distinetement les Terres Arctiques, Juillet 1714. 

> It is curious to see how little exactitude Delisle observed in the giving of names: e. g., instead of 


La Anublada, he wrote La Mudleda (see Fig. 17), which was of course uncritically repeated by a number of 
cartographers. 


< Mappemonde å Vusage du Roy, Paris 15? Avril 1720; Himisphere Occidental dressé en 1720 pour 
Uusage particulier du Roy, Paris 1e 15 Septembre 1724 (Fig. 21). 
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is omitted — lies to the north of Isle de St. Francois. Perhaps he was influenced by a 
suspicion that these islands were nothing but the Los Monges group, which he had already 
regarded as doubtful: this latter group has now entirely disappeared. 

As these later maps also show that Delisle had obtained new material, derived from 
Spanish cartography, we wish to reserve their further description for our account of the 
Spanish charts. 


CHAPTER XI. 


The Cartographical Evidences. 


B. The Spanish Charts of the Pacific Ocean. 


IN the preceding account of the history of cartography, from Örtelius and Plancius 
to Delisle, the Spanish charts of the Pacific have not been considered. It remains to 
iollow the development of that special branch of cartography during the same period and 
to a later date as far as our present topic requires. 

Unfortunately the material available for this investigation is extremely scanty for the 
earlier time. Itisindeed evident that both lines of development have a common origin in 
Spanish maps; but we know nothing as to the appearance of these maps. We can perceive 
traces of influence from them in Plancius: but, as has been said above (p. 157), we must 
leave undecided the question whether his representation of the islands of the Pacific is 
based on his own adaption of Spanish sources, or whether it already existed in the 
prototypes of the same origin that he had before him. 

We may take it for granted that, as early as the sixteenth century, the Spanish 
mariners drew up charts for guidance in the voyages between the Philippines and Mexico: 
and we have definite evidence that the most eminent of the navigators of that time, 
ANDRES DE URDANETA, did not neglect to put down on a chart the results of his extensive 
experience. Fray JUAN DE GRIJALVA, in a work printed in 1624, says that Urdaneta, 
after the conclusion of his famous journey in 1565, "made the chart, showing all their 
winds, routes, points, and capes, so completely, that even today his chart is followed 
without anv additions, for it seems that on that chart the whole of this Archipelago is 
included” ." Tt is true that the author was probably too lavish with his praise of the merits 
of his brother Augustinian; and in particular one may well doubt that the chart needed 
no alteration for so long a period as sixty vears. It is beyond doubt, however, that the 
chart long remained in use: another Augustinian, Frav JUAN DE MEDINA, speaks of it in 


' CUronica de la Orden de N. P. S. Augustin en las Provincias de la Nueva FEspara desde el anro 
de 1533 hasta el de 1592. Mexico 1624, fol. 121 v?9. 
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1630 in almost the same terms as Grijalva;' and perhaps it is only a transcript of it that 
is cited in 1636 in a ""Memoria de los autores que hablan de las Californias”.> with the 
title "La carta de marear que hizo un religioso agustino para S. M., habiendo por su orden 
demarcado parte de las Californias é islas Filipinas ano de 1577”. We must therefore 
deeply regret that neither Urdaneta's chart nor any chart by any of his immediate 
successors? has been preserved to our time. 

Some features from Urdaneta's chart, however, have undoubtedly passed to Plancius 
through some Portuguese intermediaryv — it has alreadv been said that the Isla de Paxaros, 
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18. Part of Antonro HERrRrerrRA's General chart of the Pacific Ocean, 1601.! 


which appears in Plancius, is a discovery of Urdaneta's (p. 163), and that Isla de San 
Pedro (p. 36, note 2) received its name during Legazpi's expedition, which was under the 


+ Historia de la Orden de S. Agustin de estas islas Filipinas. The work was not printed till 1893. 
at Manila; there is a translation in BL. & RoBz. XXIII, p. 179. 

> Appendix to "Declaracion que hicieron en 17 de setiembre 1636 D. Alonso Botello y Serrano y D. 
Pedro Porter y Casanate de las conveniencias del servicio de S. M. y publicas que se seguirian de descubrir 
como se comunica por la California el mar del Sur con el del Norte” (Col. de doc. inéd. para la historia de 
Espana, T. XV, 1849, p. 225). 

> In the above-mentioned "Memoria” of 1636 there is cited a ”Carta de marear de las Filipinas y 
Californias que hizo Pedro de Vera en Manila”. PEDRO DE VERA is known as the author of a map of Formosa, 
dated in 1626, and reproduced in Boletin de la Sociedad Geografica de Madrid, February 1882: and in Br. 
& RoBz. XXIV, p. 150. 

+ This chart is reproduced in full, on a reduced scale, in NORDENSKIÖLD, Periplus, Fig. 93. 
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nautical leadership of Urdaneta — but perhaps we get a more faithful picture of his work 
in a chart published by ANTONIO DE HERRERA (Fig. 18). To judge from this, however, 
the chart praised so higbly by Juan de Grijalva was a rather poor piece of work. It is 
chiefly distinguished by the absence of the excrescences that Ortelius and Plancius gave 
to the outlines of the continents; but it gives us no contribution to the cartographical 
history of the islands, for in the group of three islands that Herrera drew south-west of 
California, and to only one of which he gave a name, Roca Partida, we can scarcely 
recognize the islands that are the subject of our investigation.” 

That the original which Herrera copied was richer in details than the map which is 
here being discussed, is evident from another map, No. 14, in the same work. On this 
map, which represents the western part of the Pacific, we see inter alia east of the 
Ladrones dos hermanas, and a group of three islands — S. Juan, S. bernabe, and y« de los 
martires — which, sometimes with slightly altered names, sometimes with the common 
appellation Los Jardines, are found on later charts. 


More important for us is a chart drawn in 1641 at Lisbon by an otherwise unknown 
cartographer, ANTONIO SANCHES (Pl. I). Itis thus a Portuguese work; but, so far as 
the Pacific Ocean is concerned, it is clearly based on Spanish sources. 

If we compare it with Plancius” map, we find several novelties. Between the Ladrones 
and Malabrigo there appear a number of islands with the names ys muevas, Vulcan nuevo, 
and Bulcanes. Nothing is known about their discoverer; but they ought quite certainly 
to be reckoned amongst the Volcano Archipelago, and possibly one or other of them is 
one of those volcanic formations which, after a comparatively short existence, again 
disappeared.? Further towards the north-east we see the three islands Una Coluna, Dos 
Colwnas, and Pezierta, which already occur in Plancius; and still further away in the same 
direction Rica de oro, Rica de plata, and el Armenio, of which we have also spoken before 
in another connection (p. 77). Due east of the Ladrones lie first three islands, S. Jeronimo, 
S. Bernardo, and los Martires, and further on a group with the names los Frailes and Dos 
Companeras. We shall meet with both these groups again, with other names, on later 


! Descripcion de las Indias Ocidentales, Madrid 1601, Tab. 1. 

> It should be observed, however, that Herrera says (ibid. p. 32): "Al Sur de la punta de California 
esta la isla Anhublada, y la de Santo Tomas, y la de Flores, y otra que se dize las Monjas”. The same note 
is repeated verbatim in an anonymous and undated "Demarcacion y division de las Indias” (Col. de docwm. 
inéd. rel. al descubrimiento de America, XV, p. 462). Cf. above p. 60, note 2. 

> These regions exhibit, in our days also, a lively submarine volcanic activity. In 1880 the U. S. 
Steamer "”Alert” saw, north of the island of S. Alessandro, a submarine volcano in full activity (E. RuDorPH, 
Ueber submarine Erdbeben und Eruptionen, in Gerland's Beiträgen zur Geophysik, Bd. I, Stuttgart 1887, p. 
247). "Violent submarine eruptions occurred till 1889 on the NW. of Kitaiwo-jima (San Alessandro), by which 
the water was raised several hundred feet above the sea-level” (S. YosHIwara, Geologic Age of the Bonin 
fslands, in Geol. Magazine, Dec. IV, Vol. IX, 1902, p. 302). At the end of 1904 there was formed, south-east of 
Sulphur Island, a new island, 480 feet high and 2 7/+ miles in circumference. It was visited by some Japanese, 
who planted a flag on its summit and called the island Nii-shima (Geogr. Journal, XXV, 1905, p. 531). This 
island, however, has since disappeared; but in 1914 Mr. W. G. Vieth observed, in the yacht "”Tilikum II” in 
about the same spot a similar isle-formation. He says: ”At about 9 a. m. on February 14, we sighted a cloud 
of thick blackish smoke rapidly shooting up from the sea in column shape. About noon we came quite close 
to the island, which is of circular form, about one mile in diameter, 600 feet high, with a crater in the centre, 
opening to the SE. It is 3 miles distant in NW. direction from San Agustino, the southernmost of the Volcano 
group” (Geogr. Journal, XLIV, p. 316). 
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maps. Itisremarkable that Los Frailes has the same meaning as Los Monges (The Monks), 
and Companeras might possibly be a translation of Vecina: one is thus tempted to regard 
these names as traces left behind them by the islands of the Los Monges group in the 
course of their wandering towards the east. This group, with the names unaltered, has 
been put by Sanches in the same place, with regard to California, where it had been placed 
on the European maps since the time of Abraham Goos in 1624; but while these maps 
delineate the group as three islands arranged triangularly, Sanches has one larger and five 
smaller islands — which is a kind of reminiscence of their first appearance in Ortelius 
in 1570. In this last-named respect we have found only one example of the type repre- 
sented by Sanches” chart being followed in European cartography: the above-cited map 
by HESSEL GERRITSZOON! (Fig. 15) shows the Los Monges group, although without 
names, delineated in the same way as Sanches, and eleven years earlier than his chart. 

The American side of Sanches” chart exhibits a striking resemblance with that type 
which is distinguished by assigning an insular character to California: we see y. de Paxaros, 
y. de Vlhoa, and the Revilla Gigedo Islands in positions which are characteristic of this 
type; and, by way of a novelty, there appears y. de Humos (Smoke Island) of an unknown 
origin, which is not met with on any other map.” 

Apart from the resemblances in detail, just now mentioned, with regard to the Los 
Monges group, we have not found, throughout the seventeenth century, any definite point 
of contact between the charts drawn by Spaniards and Portuguese and the maps that 
were printed in the rest of Europe. This is so much the more difficult to explain because 
we know for certain that the Dutch East India Company was in possession of Spanish 
charts of the seas in the Far East;? and because it was precisely in Holland that great 
cartographical activity prevailed during that century. 

There are some slight hints, however, that charts for the galleon trade came into 
the hands of Dutch map-printers. As an example of this may be mentioned a map of 
the world, published at Amsterdam in 1675, on which it is expressly said that, as regards 
the west coast of America, it is based on "charts of the Royal Fleets that annually sail 
from New Spain and Peru to the Philippines”. This map,' which professes to be a new 
and improved edition of Petrus Plancius” map of 1592, shows no resemblance either to 


1 That this man is the author of the map in question may be inferred from an utterance of JOHANNES 
DE LaErT, in whose work Beschrijvinghe van West-Indien the map is included. Laet says that as regards the 
maps in this work he has had the help of "de industrie ende ervarentheydt van Hessel Gerritsz die de kaerten 
meest ontworpen ende ghestelt heeft”. In 1622 Hessel Gerritsz. had published a large chart of the Pacific, the 
only surviving copy of which is to be found in Depöt de la Marine at Paris, and which I only know through 
a description by F. C. WiEbER: El primer Portulano Holandés de la Mar del Sur (Congreso de Historia y 
Geografia Hispano-Americanas celebrado en Sevilla 1914. Actas y Memorias, Madrid 1914, pp. 517—522). 
Wieder maintains that this chart shows numerous traces of influence from Spanish sources: it may therefore be 
assumed that if, as is probable, the Los Monges group was drawn on the chart of 1622 as it was on that of 
1630, this draft too was taken from a Spanish map. 

In the same volume as Sanches” chart there is another chart by JouAN BATTISTA CAVALLINI, "in Livorno 
A. 1642”. It is a copy of Sanches from which it differs only in insignificant details. Thus the name Los 
Monges is changed to Los Martires. 

3 See above, p. 75. 

+ This map (in two hemispheres), which I have never seen mentioned, bears the title Universi Orbis 
Tabula de integro delineata A? MDCLXXV. It is dedicated to the Dutch States-General; but the name of 
the original editor has been scraped off the copper-plate; on which there are engraved the names of two other 
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Sanches” chart or to the Spanish charts of the eighteenth century, but represents the 
Pacific Ocean in the same way as the contemporary printed world-maps: between the 
Ladrones and the islands situated north thereof (Maloabrigo, Desierta and Colunas) on 
one side and Roca Partida on the other, there is no island marked; even the Los Monges 
group is omitted; and there is no trace of Rica de Oro and Rica de Plata and a number 
of other islands previously mentioned. 

The same appearance is also presented by the charts of the Pacific Ocean published 
by the Dutch cartographers, J. Janssonius, Pieter Goos, Johannes van Loon, Arnold 
Colom, Johannes van Keulen, etc.;' and yet these men would surely have been disposed 
to acquire for their Sea-Atlases the newest and best material that was to be obtained. 
This material was not so well guarded on the part of the Spaniards but that some chart 
could occasionally have found its way to publicity. Or perhaps from the appearance of 
the Dutch charts one might infer the existence of Spanish charts that agreed with them 
and consequently lacked the greater part of the islands here spoken of? This question 
cannot be answered so long as no Spanish chart of the Pacific from the seventeenth century 
is known. 


Towards the end of the seventeenth century there occurred the invasion of the Pacific 
by the English and French buccaneers and their plunderings along the west coast of 
America, from Chili to California. In the course of these events many Spanish sailing- 
directions and charts fell into their hands: William Dampier several times mentions "Pilot 
books” and ""drafts”, in accordance with which the bold privateers steered their course. Two 
of these sailed for home across the Ocean from east to west: Captain JoHN EATON in the 
«Nicolas” sailed from Cape Blanco on the coast of Costa Rica and arrived at Guam on 
14 March 1685; Captain CHARLES SWAN in the "Cygnet” left Cape Corrientes on 31 March 
1686 and reached Guam on 21 May. The voyage of the former was described by AMBROSE 
COWLEY, the latter by DAMPIER; but the maps which accompany the printed narratives 
of their voyages are executed on so small a scale that it is scarcely possible to determine 


(later?) editors, viz. Justus DANCKERS, 1664, and CORNELIS DANCKERS, 1676. In the following remarkable inscription 
the editor — probably to give greater authority to the map — has quoted Plancius as the speaker: ”Geogra- 
phiae Studiosis In hac redintegrata a nobis totius Orbis descriptione, post priorem quadrata forma a nobis 
editam, Anno 1592 (secundum quam alixe quamplurime, ab aliis Postmodum sunt delineate) Habetis hic de- 
integro: in hoc quidem hemispherio Chine delineationem novam, ex ipsorum Chinensium tabulis; et Gwinee 
African&e, ex tabula regia Lusitanica: In altero autem Americam pene totam novam; et quidem tam eius mediterranea, 
qvam oram maritimam. Potissima sunt: Nova Francia cum insulis circumjacentibus; ex observationibus exactis- 
simis Gallorum, qui ea loca nuperrime lustrarunt: Virginia utraque Mezxica nova ac vetus. Nova Granata 
Weiana. Non nihil qvoque Brasilie: Tota regio mediterranea circa Paranum fluvium, ac presertim qvaliter 
institui solet ab eo fluvio, atque ex Brasilia in Peruviam. Atque adeo ipsa quoque Peruvia integra. Omnia ex 
variorum hodoporeticis et descriptionibus accuratis: Exin Fretum Magellanicum, ex delineatione potissimum 
Ioan Davis nobilis Anglixe, ac denique totum Americanum littus occidentale, e freto Magellanico ad fretum usque 
Anian, ex tabulis thalassographicis classium regiarum, que quotannis ex Nova Hispania et Peruvia navigant in 
Philippinas. Et quidem håac potissima sunt, singula nimis longum esset recensere. Heac nos damus pictor de 
suo ornatum apposuit, quem videtis. PErTrRusS PLANcIus.” — A copy of this map belongs to Count EUGENE LEWEN- 
HAUPT and adorns a wall in his library at Säbylund, in the Swedish province of Nerike. 

1 See, for instance, "Mar del Zur Hispanis Mare Pacificum” by Johannes Janssonius about 1650; facsi- 
miles in NORDENSKIÖLD, Periplus, Tab. LVII, and in Remarkable Maps, Part II, Tab. 13. 
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whether Spanish sources were employed in their preparation.!' All these maps, which 
were drawn by HERMAN MOoLL, show us a group of islands without names in which we can 
recognize without difficulty the Los Monges Archipelago. This identity is proved by 
Herman Moll's great world-map of about 1715 on which the three islands Los Morges, 
La Vesina, and La Desgraciade are marked.? "Their position in 230” E. long. of Ferro, 
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19. Part of a Manuscript World Map by Wizriam Hacke. Representing Ambrose Cowley's track in 1685. 


! See "A new map of the World according to Mercators projection, shewing the course of Capt. Cowleys 
Voyage round it” (in A Collection of Original Voyages publ. by Capt. Wintiam Hacke, Lond. 1699); "A Map 
of the World, Shewing the Course of Mr. Dampiers Voyage Round it: from 1679, to 1691”; and "A View of 
the General and Coasting Trade-Winds in the great South Ocean” (in the various editions of Dampier's Voyages, 
of which the first appeared in 1697). 

> See ”A new and correct Map of the World, laid down according to the newest discoveries and from 
the most exact observations, by HERMAN MorrL Geographer” (in two hemispheres). On Moll's World-map of 
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which is more to the west than on other contemporary European maps, possibly points to 
Spanish influence. It is to be noticed that Dampier, who gives a brief account of the 
course of the Manila galleons,' does not mention these islands or any other Spanish 
landfall in that part of the Ocean. 

It is scarcely probable that Dampier brought home from his voyage round the world 
any Spanish chart; he tells us that when, in January 1691, he escaped from Bencoolen in 
Sumatra, he saved his journal "and most of his written papers”, but, he adds, "some 
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20. Part of the Eastern Hemisphere by GUILLAUME DELISLE, 1724. 


papers and books of value I left in haste, and all my furniture”. It is perhaps not im- 
probable, on the other hand, that such a chart came to England with Cowley; and possibly 
some trace of that can be seen in a manuscript chart (Fig. 19) showing Cowley”s 
course, which was drawn in 1687 by WILLIAM HACKE.” An examination of this shows, 


1719 (in Mercator's projection) the Les Monges group is not marked; nor is it to be found on the same 
author's "Map of the Coast, Countries and Islands within the Limits of the South Sea Company”. 

1 Dampier's Voyages, ed. by Jon MASEFIELD, 1, Lond. 1906. p. 261. 

? The chart is annexed to a manuscript in the British Museum, with the title "Description of the 
Navigable Parts of the World” (Add. MS. 5414, art. 6). 
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however, that it scarcely exhibits any feature that is not found in contemporary maps of 
European origin. But it must not be ignored, for this chart too has been adduced as 
evidence of the Spanish discovery of Hawaii. We here see Los Mauges, La Vezian, and 
La des Gracida in their traditional position — except that their being placed farther to- 
wards the west in their relation to California exhibits some slight divergence. Itis main- 
tained, however, in an article by EDWARD ÅA. PETHERICK, with the title "Discovery of 
the Hawaiian Islands in 1542” ,' that this position is an "additional evidence bearing upon 
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21. Part of the Western Hemisphere by GUILLAUME DELISLE, 1724.” 


the discovery prior to that of Cook”. No one who has followed the preceding examination 
of the cartographical history of these islands will need to maintain with Mr. Petherick 
that it is anything surprising to find this group on "an English chart nearly sixty years 
before Anson made his voyage and ninety anterior to that of Cook”. 


Yet another foreign invasion of the Pacific took place at the beginning of the 
eighteenth century. TIt was not directly hostile to the Spaniards, but it was none the 


1 In the Athenaeum, March 23, 1901. 
> This map and the preceding are reproduced in full by CHRISTIAN SANDLER (Die Reformation der Karto- 
graplue um 1700, Tab. VI) from a reprint by PH. BuaAcHE in 1745. 
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more welcome on that account: it was the French ships, which, between the years 1700 
and 1725, to a number of more than 150 carried on illicit trade in Chili and Peru, and 
in exchange for smuggled European goods took back to France silver to a value of at 
least 200 million livres. Some of these vessels continued the voyage from America across 
the Ocean to China or the Philippines, and some completed the circumnavigation of the 
globe: four crossed the Pacific in both directions, eleven only from east to west, and two 
only from west to east. From a geographical point of view these voyages are of no great 
interest: the French captains in the main followed the track of the Spanish galleons; only 
one of them, NICOLAS DE FRONDAT, in the ship "Saint Antoine”, sailed in 1709 from China 
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22. TheiIslands of the Far East. From GUILLAUME DELISLE's "Carte d”Asie”, 1723. 


to California on a more northerly course than anyone before him, and his course was 
therefore laid out on the maps down to Cook”s time as the northern limit of the knowledge 
of the Pacific Ocean (see Figg. 21 and 23)." 

To guide them in these voyages the French captains employed, as a rule, Dutch 
charts and had ample opportunities of becoming acquainted with their defects. Their 
own observations were worked out, after their return home, by French cartographers, 


1 I have given a list of all these French voyages in an article with the title Voyages francais å 
destination de la mer du Sud avant Bougainville (1695—1749) in Nouvelles Archives des Missions Scientifiques, 
XIV, Paris 1907, pp. 423—568. See also the following works by the present writer: Les relations commer- 
ciales et maritimes entre la France et les cötes de VOcéan Pacifique, T. I, Paris 1909; T'expédition de 
Martinet et la fin du commerce francais dans la mer Sud (Revue de Vhistoire des Colonies frangaises, 1913). 
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among whom may be mentioned CLAUDE NICOLAS GRIFFON and LEDEMAINE GODALLES, 
both occupying the position of ""Maitres d Hydrographie” at Saint-Malo. Several charts 
of the Pacific Ocean by the latter have been preserved, one of which embraces the Ocean 
in its entirety.: "These, which are stated by their author to be founded on Spanish charts, 
give, as regards the islands in the northern part of the Ocean, no information beyond what 
can be obtained from contemporary printed maps. 

Of greater interest is a map of Frondat's voyage, which is given here in facsimile 
(Pl. IT). It was designed in 1713 by J. B. Norin le fils, and is evidently based on both 
Dutch and Spanish sources. We there find the Los Monges group in 235” E. from Tene- 
riffe, that is to say, in almost the same spot as it was placed in the printed maps; and the 
arrangement of the group in three triangularly placed islands also agrees with those maps, 
as we know them from the time of Blaeu and Hondius. It is therefore probable that 
Nolin took that group, which was of no special interest to him, from the Dutch, rather 
than from the Spanish prototypes. It is as an exponent of the conceptions held by 
European cartographers of the geography of the Pacific at the beginning of the eighteenth 
century that Nolin's map has its chief importance. 


In addition to his other services in the department of geography, GUILLAUME 
DELISLE made use of the Spanish charts to a far greater extent than anyone before him: 
it is to him that we are indebted for the fact that Spanish cartography attracted 
attention in Europe and was introduced into the printed maps. 

Delisle's maps of 1700 and 1714 (Figg. 16 and 17) had still kept to the old lines as 
regards the islands of the Pacific. That he shortly afterwards obtained possession of 
some new material — certainly through the fellow-countrymen who during his time 
visited the Spanish settlements in large numbers — is shown by his Mappemonde, dated 
15 April 1720; by his Hémisphére Oriental (Fig. 20) and Heémisphére Occidental (Fig. 21), 
drawn in 1720, published, 15 September 1724; and by his Carte d Aste (Fig. 22), dated 
June 1723. On all these maps there appear a large number of islands that had hitherto 
been lacking on the maps printed in Europe.? Some of these islands had already 
been included in Sanches” map of 1641; but various others now appear for the first time. 
The date of the discovery is given for some of them, as for instance for two groups south- 
east of Japan, which are stated to have been discovered in 1664 and 1688 (see Fig. 22). 
We have here dates beyond which the origin of the maps cannot be traced backwards. 
On the whole, Delisle's maps show a striking agreement with the type that comprises the 
Anson chart and the other charts enumerated below. We can therefore in all probability 
refer this type to a common original; and as these characteristics are lacking on all older 
maps, we may assume that this type came into existence towards the close of the seven- 
teenth century, or possibly in the beginning of the eighteenth. The view sometimes ex- 
pressed that the Anson chart represents Spanish cartography as fixed as early as the 
sixteenth century, is assuredly incorrect. 

To the type in question belong, in addition to Delisle's maps, the following charts 
or descriptions of charts: — 


1 On these maps, see my book Les relations commerciales ... p. 317 note. 
> The name and position of the islands are given in the tables on pp. 191—193 below. 
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Cabrera Bueno, 1734. The above-mentioned work of this man (p. 135) is not 
accompanied by any map; but it is nevertheless evident that the detailed list of 
geographical positions which is there included was taken from a contemporary chart of the 
North Pacific Ocean. The place-names with the relevant latitudes and longitudes are 
divided under two headings: one runs "latitudes and longitudes from San Bernardino 
to Acapulco, during the voyage from the Philippines to the port named”; the other "the 
return-voyage from Acapulco to Cape Espiritu Santo”. One might imagine from this 
that it was the author's intention to give in the first division the islands which were 
touched during the voyage of the galleons from west to east, and in the latter division 
those that lay on the route of the voyage in the opposite direction. This, however, is 
not the case: we find Guam and the other southerly Mariannes, which were touched at 
only on the westward voyage, included in the first division, and the Isla de Paxaros in 
the latter division, although the galleons in their return-journey from Acapulco certainly 
never got so far north as the supposed position of that island (26” 23' N.). Although 
the Los Monges group is also included in the second division of the list, we cannot infer 
from that fact that it was regarded as lying either on or near the track of the galleons 
from Acapulco to Cape Espiritu Santo. A comparison between Cabrera Bueno's list and 
the charts to which we are now to pass, shows so complete an agreement that there cannot 
exist the slightest doubt that this list is based on a chart identical with those enumerated 
below. 


The Anson Chart, 1743 (Pl. III). This chart, which forms the chief document 
in the question that here engages our attention, was found, as has been previously said, 
on the galleon "Nuestra Senora de Cobadonga”, which was captured by Commodore 
GEORGE ÅNSON on 30 June 1743 (see p. 126). A reproduction of the chart was afterwards 
published by the ship's Chaplain RICHARD WALTER, in his account of Anson's voyage, 
but the original seems to have disappeared. On the reproduction the editor laid out the 
course both of the captured galleon to and fro between Manila and Acapulco, and also 
Anson's track from Acapulco to China; and he also introduced into the chart a number 
of variation observations, taken from different sources; and finally he admits that the 
chart was "corrected in some places by our own observations” ,' without stating the nature 
of these corrections. 'The great sensation that Anson's exploits aroused and the extensive 
circulation that the account of them obtained in his own country and through translations 
into all civilized languages, have contributed to give authority to the chart in question, 
although a critical examination of it, and also the statement of the editor's arbitrary 
alterations, ought, one would think, to have made that authority suspected from the 
very outset. 

The longitudes are reckoned, as was usual with the pilots of the galleons, from the 
Embocadero de San Bernardino, which is practically the same as Cape Espiritu Santo. 
But while the Anson chart makes the distance between that point and Acapulco 134” 30', 
that distance is only 124” 30' in Cabrera Bueno. James Burney observed that in this respect 


1! Anson's Voyage, 1749, p. 385. 
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the Anson chart presents a dissimilarity to other contemporary charts,' and remarked 
that the difference in longitude had arisen through an augmentation in the middle 
of the chart, so that the distance between the two banks, Baxo de Villalobos and Manuel 
Rodriguez, which on other charts is only 3 degrees, has grown on the Anson chart to 15 
degrees. In assuming that this was owing to the fact that the Spanish original of Ansomn's 
chart had been drawn on two or three separate sheets, and that when these were joined 
together an error had been made by the English editor or engraver, Burney quite certainly 
made a mistake. We have here without doubt a quite intentional alteration, and probably 
we here see the correction "by our own observations” which the editor says that he had 
introduced into the printed copy. Anson, in very close agreement with the reality, had 
determined the distance between Acapulco and Tinian in the Mariannes at 114” 50';? 
but as that distance on the Spanish chart amounted to only 103”, it was necessary to make 
a corresponding lengthening when Anson”s course had to be laid out on it. This had the 
consequence that the placing of the islands on the eastern half of the chart underwent 
a perfectly capricious distortion. 

This removal affected the pseudo-Hawaiian Islands: thus we see that Los Monges, 
which Cabrera Bueno placed in 89” long., is in 99” in the Anson chart, and La Desgraciada, 
whose position in Bueno is 91” 50', lies in 102” 10' in Anson. The speculations to which 
the longitudes in the Anson chart have given rise in a number of authors are thus quite 
imaginary: in any case their valuelessness is evident to anyone who has seen how the 
islands have changed their position in the course of time. More worthy of notice is their 
position with regard to America. By a progress completely analogous with that which 
we have observed in dealing with the printed maps, they have been released from their 
dependence on the American coast: while California has been moved further towards the 
east, the islands have been allowed to retain their oceanic position. 'The same is the case 
with Isla de Paxaros and Ulloa. On older maps, for example those by Abraham Goos 
and Antonio Sanches, we have met these islands quite close to California; but when Cali- 
fornia underwent the removal mentioned, the islands became parted from it, which in 
its turn had the consequence that they were not recognized by later discoverer, but received 
new names. The Anson chart shows us, therefore, with the same mutual relation (NW. 
—SE.) both Isla de Pasaros and Ulva as well as Guardaloupe and Farollon de los Alisos. 
As a matter of fact, we have here doublets of the same islands, a fact which can be proved 
historically as regards the more northern ones, while it seems to me undubitable that 
Ulloa is identical with the Alijos Rocks, as both the distance and the direction in relation 
to the more northerly island agree in both cases. 

If we wish to try to determine the age of the Anson chart, the agreement with 
Delisle's maps unquestionably points to the same period as that during which the original 
of these latter maps came into existence. The year 1664 for the discovery of certain islands 
in the neighbourhood of Japan occurs in both sets of maps; and when the islands which, 


1! A Chronological History, V, p. 157. Burney cites two Spanish manuscript charts resembling that of 
Anson, one by the pilot Joseph Belverde, the other anonymous, and both undated; but he does not mention 
where these were, and I have nowhere seen any statement as to whether they now exist (Ibid., p. 161). 

>? Anson's Voyage, p. 308. 
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according to Delisle, were discovered in 1688, are marked in the Anson chart as "Islas 
nuevas del ano de 1716”, this latter date is quite certainly a mistake, for both Cabrera 
Bueno and the Stockholm chart described below agree in giving the year 1688 for that 
discovery. From about the same time, 1686, dates the discovery of Basso de Sta Rosa;! 
and from 1702 that of Rosario” and the neighbouring islands, which are laid out, though 
without a name, on the Anson chart north of the island of S:» Alexander. The latest 
discovery entered in the chart is "Isla de la Passion discovered in 1715”. The date, how- 
ever, is incorrect: the island intended is that discovered on 3 April 1711 by the French 
captain Mathieu Martin de Chassiron and named by him Zle de la Passion because it was 
seen on Good Friday: on modern maps it is named Clipperton.? Probably the discovery 
of Tle de la Passion, which was unknown to Cabrera Bueno, is a later addition to Anson”s 
original, which can thus in all probability be determined to have come into existence 
about the year 1700. 


The Sevilte chart, 1770 (Pl. IV). In Archivo de Indias there is a chart with the 
following title ""Mapa derrotero del viaje que hizo de Manila a Nueva Espana el piloto 
D. Francisco Xavier Estorbo y Gallegos, marcandose en el las costas de Nueva Espana, 
Filipinas y Japon y las islas Carolinas, de los Ladrones, Rica de Oro, Rica de Plata, Bar- 
budos etc.” (Est. 89, caj. 3, leg. 22). According to the description given by the head of 
the Indian Archives, Don PEDRO TORRES LANZAS,' the chart is executed in colours and 
measures 210 xx 68 cm. A line drawn on the chart (linea de puntos de color de aguamar) 
shows the voyage of the Pilot Don FRANCISCO XAVIER ESTORBO Y GALLEGOS. This man 
is mentioned as early as 1740 as pilot on the patache ""Nuestra Senora de Cobadonga”; 
by 1770 therefore he must have been a man fairly advanced in years. A photograph of 
this chart that I have obtained from Seville is so much reduced in size that it is not quite 
distinct in all the details: in particular, the names are difficult to decipher, sometimes quite 
illegible. This is still more the case in the reproduction here given in Pl. IV. The facsimile 
shows, however, that the chart in all essentials fully agrees with the other charts that are 
here treated. It differs from Cabrera Bueno and the Stockholm chart in making the distance 
from Cape Espiritu Santo to Acapulco 10 degrees longer. As the position of Acapulco 
thus coincides with that on the Anson chart, it is possible that the longitudes were corrected 
with the help of that chart. Another novelty, pointing to an improvement taken from 
the Anson chart, is that the latitudes are drawn on a increasing scale (Mercator”s projec- 
tion), while the Stockholm chart is in the simple cylindrical projection. 

The following table of the longitudes of some of the most conspicuous points shows 
the relations of the different charts with regard to distances: — 


1 See above, p. 96. 

> See above, p. 109. 

3 See my book De franska sjöfärderna, pp. 327—329. 

t Relacion descriptiva de los mapas, planos, etc., de Filipinas ezxistentes en el Archivo general de 
Indias, Madrid 1897 (No. 64). 
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CABRERA STOCKHOLM ANSON SEVILLE 

BUENO CHART CHART CHART 
HarallontderRalaroS, OJ disk 990 20? 19? 30' 19? 30' 
Malabrigo (northern RR RI TIOEIIELOTSTS JA 220 2 21? 
BicasdelOrö FI0n7. a fÖRDOdse nen 34e322 36? 35? dr 
Rica dédRlatanyer kad tfvsirroaskdäso 8850 40? 20' 38? 40' 372 40' 
Fasparkkiconstraddintelväka ataldaltnat2 48? 44? 30' 44? 
IBarbudos. sc: RE RR Ra an nga I BAD DEE 562 30' 542 30! 540 30! 
Baxo de Villalakos FE RE Er TR nr AO 2 DA 65? 30' 62? 20' 6220 
Baxo de Manuel äta Hl So TT 70? 30! TSE 68” 20' 
San Francisco ... FHG2OM BENA ATT 732 83” 30' 73130 
NonattVaranvkaxara IC JRONRURINAMLE MORE 76186 76? 30' 86? 40! 762 40' 
WoskMoncesypintiuea a kditedjarsioeqsets 89? 84? 30! 992 10' 89? 20' 
HalskdegBaxaros. 42 ndearek tedde rata ÖKAD 86” 30' 1019.30' OM 
Le DITA KL 86” 40' 102070 91” 40' 
IRoca PaArlidä  ...... - « KÖRER SI 0 RK RAD 93? 108? 982 
WapekVEKdOCINO — . ov s ole «ser 94 D3 Bg äl 101? 30' 
Wapet bam drucas te, PPI HR Bet 503? TT INSE 123020 1220530! 
Sö CREME ELLE IGBT TILA Fr2R20 1232 30! 223 
Keapulconte, beck $dyivinbsattehdeotnas 124730! 12391:301 134? 30' 134,20! 


The La Pérouse chart, 1786 (Pl. V). In his visit to Monterey in California in 
September 1786, the famous French traveller acquired a Spanish manuscript chart of the 
Pacific, which, in his own words, "differed very little from that which was engraved for 
Anson's Voyage”.: La Pérouse's chart also has been issued in a printed form; and to 
demonstrate the resemblance with Anson”s chart a reproduction of that has been printed 
on the same sheet (No. 67) in La Pérouse's Atlas. 

On both these charts the original graduation from San Bernardino has been changed 
to longitudes from the meridian of Paris. Other alterations and additions were also made 
by La Pérouse: thus he has laid out the Sandwich Islands in accordance with the observa- 
tions of Cook and himself; and when he was going to insert his track on the Spanish chart, 
he, like the editor of the Anson chart, found that the distance between California and the 
Mariannes was too short. But whereas Anson, for the reasons above given (p. 185), increased 
the Spanish original by 10 degrees in the middle, La Pérouse made the corresponding 
lengthening on the eastern side of the chart nearest to California. Hereby the Los Monges 
group, which, according to the Anson chart, lies in 131”—135” long., came to be placed 
in 141”—145” long. W. from Paris, and its distance from the real position of the Hawaiian 
islands was diminished from 26—27 degrees to 16—17 degrees — a circumstance which 
naturally had a strong effect on La Pérouse's conception of the identity of these two 
groups. A very peculiar thing has thus happened: the Los Monges group, which first had 
to follow the coast of California in its removal towards the east, has since then, so to 
speak, turned back again and taken a place far out in the Ocean. 

The La Pérouse chart lacks the year-figures which have helped us to date the Anson 
chart; but in other respects the agreement between them is so great that there is no reason 
to doubt that they are ultimately based on a common original. 


! A Voyage round the World, English translation, II, p. 227. 
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The Stockholm chart (Pl. VIT). Both Anson's and La Pérouse”s charts are sub- 
stantially altered copies of originals that no longer exist. Apart from the above-mentioned 
Seville chart, only one chart intended for the voyages of the Manila galleons, so far as 
I know, has been preserved to our own times. This I came upon some years ago in the 
Library of the Royal Academy of Science at Stockholm, where it had presumably lain 
forgotten for more than a century. I have not been able to ascertain how the chart came 
to Sweden. It is most probable that it dates from the time of the Swedish East India 
Company in the eighteenth century, though it is not mentioned in the oldest and 
only printed catalogue of the Academy Library (1768), despite the fact that it includes 
most of the still existing journals of the Company”s captains, and most of the maps, Chinese 
books and paintings etc. brought home by them. Supposing that this surmise as to the 
origin of the chart is correct, one may regard it as probable that the chart was presented 
to the Academy by its member, Captain CARL GUSTAF EKEBERG, who made ten voyages 
to China between the years 1742 and 1778. He is known as a friend of Linnaeus and a 
collector on his behalf of natural objects from the distant lands he visited. He also devoted 
a lively interest to nautical matters, himself drew up charts of the East Indian waters, 
and was "even by other nations regarded as the greatest navigator who had ever sailed 
to the East Indies”.: He stood in correspondence with the Hydrographer of the English 
East India Company, Alexander Dalrymple, and communicated his observations to him. 
It seems therefore to be highly probable that Ekeberg, in the course of his work for the 
improvement of hydrography, acquired the chart now under discussion. 

It is evident that this is a Spanish work. Although a number of mistakes occur in 
the names, these are not greater than could be explained by the mechanical way in which 
such works were wont to be executed. That it was intended for practical use is shown by 
the dimensions (175 xX 70 cm.); and the quality of the paper shows that it is of East Indian 
origin.? It may be assumed, therefore, that the chart was drawn at Manila for the use of 
the pilots of the galleon trade, or was possibly copied there to the order of some person 
interested in nautical matters. 

Landmarks for the dating of the chart are to be found in Islas de S. Tecla, which 
answers to the islands that, according to Delisle and Anson, were discovered in 1664, in 
Islas de 1688, in Rozario, discovered in 1702, and in Farellones descubiertos el ano de 1716 
(Alijos Rocks). Further guidance in the dating is given us in some islands which the 
Stockholm chart places east of Mindanao: we here find a larger island Pantog and, south- 
west thereof, two smaller islands, S. Andres, and a group of islands, repeated no less than 
three times, called Garbanzos. 

The first name appears under the form Panlog? for the first time on a map that the 
Jesuit ANDRES SERRANO brought back to Europe in 1705, and which was engraved in the 


1 ÅA. SPARRMAN, Åminnelse-tal öfver framledne Oapitainen... Herr Carl Gust. Ekeberg, hållet för 
Kongl. Vetenskaps Acad. d. 1 Dec. 1790. Stockholm 1791, p. 19. 

? The paper has been examined by Professor GUSTAF MSELLERGREN of the Technical High School at 
Stockholm, who has kindly informed me that the paper on which the chart is drawn consists exclusively of 
Bamboo fibre, and that the paper on which the drawing is mounted consists of bast fibre of the Paper Mulberry 
tree, Broussonetia papyrifera. Both kinds of paper therefore are in all probability of Chinese or Japanese origin. 

3 The island of Panlog is also found on the Seville chart, although the name cannot be made out in 
the photograph; S. Andres, on the other hand, seems to be missing there, 
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same year at Paris by Mr. INSELIN.! This map had come into existence in this way: some 
wind-driven natives, who had come to the Philippine island of Samar, in order to give an 
idea of the islands where their home was, had arranged on a table a number of small stones 
and orally given to each island thus indicated its name, size, and distance in day'”s journeys 
to the other islands. It was undoubtedly the Pelew group which in this fashion first became 
known to the Spaniards. These islands, which in the map published at Paris are called 
Nouvelles Philippines, were during the period immediately following the object of a number 
of Spanish exploring expeditions owing to the zeal aroused in Europe for the conversion 
of their inhabitants. The first of these expeditions (1709) seems not to have reached its 
goal, to judge by a map? which, so far as I know, is the only document in which this 
voyage is mentioned: it shows no new discoveries and, so far as the Caroline Archipelago 
is concerned, is a mere compilation from older charts. During a fresh expedition, in 1710, 
the San Andres Islands included in the Stockholm chart were discovered and named — 
which are now marked on modern maps by the native name of Sonsorol, — and from the 
following voyage, in 1712, equipped to fetch away two Jesuit fathers left on these islands, 
is derived the name of Los Garbanzos — »the chick-peas» — a name which was given either 
because the small islands can be compared to a handful of scattered peas, or because the 
first map of these islands came into existence in the manner mentioned above, by laying 
out peas or beans upon a table.? From the expedition of 1710, which was commanded by 
Don FRANCISCO PADILLA, we still possess a chart drawn by the pilot Don JoSEPH SOMERA,' 
which shows a very close resemblance to the Stockholm chart. During the expedition of 
1712, which was made under the command of Don BERNARDO DE EGUI, there was made 
out a derrotero, which is cited as the source for the discovery and naming of the Garbanzos 
Islands.; These last-named islands correspond to the group of small coral islands which 
are called Uluthi in modern maps, and which belong to the Western Carolines. These 


1 Printed in Lettres édifiantes, VI recueil, 1703. — Don CEsAREo FERNANDEZ DURO (Armada Espazola, 
VI, 1900, p. 491) cites a number of Spanish prints about the discovery in question. 

? This map, appended in facsimile to Couin, Labor Evangelica, III, p. 804, has the title "Mapa del 
mar Pacifico, corregido por el Capitan D. Luis de Acosta, Piloto mayor del Patache nombrado La Santisima 
Trinidad, Nuestra Senora de los Dolores y San Francisco Xavier, durante el viaje, que hizo para el descubri- 
miento de las islas Palaos o de Pais (2 de Abril—7 de Octubre, 1709).” It seems to be copied from a 
chart of the Pacific, the westernmost part of which it embraces. The occurrence of Rica de Oro and Rica de 
Plata and other islands shows that it belongs to the same type as the Anson chart, of which type it is the 
oldest known representative — if the year 1709 is correct. 

> Burney's assumption (op. cit., V, p. 25) that the name is derived from the fact that chick-peas grow 
on the islands is incorrect. 

4 Printed in Lettres édifiantes, XI recueil, 1715. Manuscript copies of this map are to be found both 
in Biblioteca Vittorio Emanuele at Rome, and in Archivo de Indias at Seville; see facsimiles in BL. & RoB. 
XLI, p. 52, and LII, p. 346. There is a description of the voyage in Archivo de Indias (Est. 68. Caj. 5. 
Leg. 29, Vol. 3) with the title "Diario del viage del descubrimiento de las islas Palaos con el patache la 
Sanctissima Trinidad, y por nombre las Nuevas Philipinas, siendo cavo superior el sargente maior D. Franc? de 
Padilla ... Piloto maior D. Joseph Somera.” 

> Mm an examination of witnesses which was held at Manila in July 1731 concerning the discovery of 
the islands, Father Victor WALTER, who took part in it, mentioned "las islas que en el ultimo derrotero del 
Capitan D. Bernardo de Egui se nombran Garbanzos, entre los cuales esta la Carolina, y que dicho derrotero 
es del ano 1712”... (Bol. de la Soc. geogr. de Madrid, X, 1881, p. 273). There is a description of the 
voyage in Archivo de Indias (Est. 68. Caj. 5. Leg. 29, Vol. 4) with the title "Diario que yo Don Bernardo de 
Egui y Labalaga piloto maior del patache nombrado S? Domingo de Guzman hago... para las Marianas... 
y Ia torna viaje a reconocer las islas de Panlos y San Andres.” 
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islands were afterwards visited, in 1731, by the Jesuit JUAN ANTONIO CANTOVA, who shortly 
afterwards there suffered a martyr's death; but neither his map of that year,' nor the map 
of a large part of the Carolines? that he drew up in accordance with the information given 
by natives wind-driven to Guam, and which as early as 1722 was sent to Europe, was 
known to the draughtsman of the Stockholm chart. 

Accordingly, as the last discoveries inserted on this chart date from the years 1710, 
1712, and 1716, while it shows no knowledge of the discoveries of 1722 and 1731, it would 
seem that one can determine the year of its compilation as somewhere between 1716 and 
1722, which, however, does not exclude the possibility that the copy before us may have 
been drawn at a considerably later period. 

A map that is the result of the experience of a long period, on which one pilot after 
another has made his additions, cannot, of course, be attributed to any special author. 
There are some indications, however, that seem to point to a certain definite person as 
the originator of this chart. In the extracts from log-books above cited, there occurs 
several times the name MANUEL DE LOS SANTOS: during the voyage of 1722 a diary by 
him is cited with regard to the position of the senas; in 1726 there is mentioned "otro 
diario del piloto Don Manuel de los Santos Camacho”; and in 1732 there is a reference 
to ""Mapa de Don Manuel de los Santos” which is said in that year to have been possessed 
by the Piloto Mayor, while the Piloto Segundo made use of another chart. If we scrutinize 
the statements in the log-book for 1732, it is found that they agree much more closely 
with the Stockholm chart than with any other chart: possibly, therefore, we may regard 
Manuel de los Santos as its author. As to the time when he lived, however, we possess no 
certain information. | 

ok då sk 

If we now compare all the charts of which we have here given some account, the 
resemblance between them, as has been several times pointed out, is very striking. If, 
on the other hand, we compare them with a modern chart of the Pacific Ocean, we find 
a number of islands which have nothing corresponding to them in reality. To this class 
belong, in the first place, the purely imaginary islands Rica de Oro, Rica de Plata, and 
Dona Maria Lajara. Others, owing to the mistakes or caprice of cartographers, have been 
moved and appear in places far removed from their true position: of this we have examples 
in Isla de Paxaros, Ulloa, and Isla de San Juan. Others again have in reality been seen 
several times, and have each time been regarded as new discoveries and inserted on the 
charts by the side of the older ones. 'The confusion has been increased by the fact that, 
in some cases, names from one island or group of islands have been transferred to another, 
with which the names originally had no connection. 'The following comparative tables, 


1 "Mapa de las Yslas de los Dolores, o Garbanzos que dedica al muy Ilustre Sefor D. Fernando Valdes 
Tamon... su Menor Capllan el Pe Juan Antonio Cantova S. J.”; original in Archivo de Indias; facsimile in 
Bol. de la Soc. geogr. de Madrid, X, 1881; and in B1L. & Ros. LII, p. 36. 

> "Nouvelle description des isles Carolines”, in Lettres édifiantes, XVIII recueil, 1728, p. 189. 

3 Cf. above, p. 119. 

t From the extract from the log-book of 1726 it looks as if he took part in the voyage of that year, 
though not in the capacity of piloto mayor; but probably this is due to a mistake on the part of the compiler 
of the extracts, who found an older log-book of de los Santos as an appendix to the diary of 1726. 
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in which the islands have been arranged according to their position on the same latitude, 
and have been entered under headings giving what probably corresponds to them in reality, 


shows some examples of the evolution 


of the chart. 
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Ib. de 8. Francisco! 
I. de Patos 

mal abrigo 


| Baixo del fraile | 


| An island 


Isle de 
Bastian | 
Lop 


Islas de 
Sebastian 
Lopez 


Isla de 
Sebastian 
Lobes 


Sebastian 
Lopez | 


Juan Lo- | 
pez 
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Islands in 30”—33” N. lat. 
(Ponafidin and Lot's Wife) 


DELISLE oe I. S. Thomas | S. Mateo | Montagne avec 2 Pics 
| I. S. Roch | A reef 
CABRERA BUENO | = | 8. Thomas «+ 8. Matheo Baxo | 
| Pena de dos Picos 
ANSON | Todos los Santos | 8. Thomas S. Matheo Bayro 
| | Penia de los Picos 
| LA PÉROUSE Vela | 8. Thomas S. Mattheo Baxo 
| Pena de Picos 
| STOCKHOLM CHART |! Veela | S. Thomas  S. Matheo bolcan 


| | | Pena con 2 Picos 


Islands in 34—36” N. lat. 
(Shitchito Islands) 


DELISLE | I. de Barnevelt | Isles découvertes en 1688 
| I. du Prince » Isles découvertes en 1664 | 
| Rodenholmo les Maries | 
| Ongelukik 
IT. du Sud 
| CABRERA BUENO - | Islas del Ano de 1688 
| Islas de Santa Thecla 
| Bolcan 
ANSON 2 islands | Islas Nueva del Ano de 1716 | 
| Islas de Ano de 1664 | 
| | Vulcano | 
| La PÉROUSE Ynugusima Volcan 
| Tay | 
| STOCKHOLM CHART | Ynoguisino | I. de 1688 | 
| Say | I. de 8. Tecla | 
| bolcan 


From these tables it appears that the same island or group of islands in each of the 
different charts occurs — most frequently under different names — as many as two to 
four times; and the reason for this is evidently the inability of the Spanish pilots, espe- 
cially in earlier times, to determine, even approximately, geographical longitude. The 
islands which were from time to time encountered during the voyages of the galleons were 
not identified with those that were marked on the charts; but new outlines were inserted 
and new names affixed in places that were determined on the basis of erroneous distance- 
reckoning. And proceedings of this kind give us no right to express any condemnation 
of the old cartographers. It cannot be doubted that several of them suspected the actual 
state of things, but they entirely lacked the means to ascertain this, which could only be 
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done by systematic investigation. If therefore a new island was added on insufficient 
grounds, or if an old dubious one was allowed to remain, they did not think that they did 
any harm by that: it was only a warning to the sailor to beware of possible dangers. Even 
in our own days the vast spaces of the Pacific are not completely explored; and even the 
most modern charts show a number of rocks or shoals whose existence or position is 
uncertain. The United States Hydrographic Office has laid it down as a rule "to retain 
them until after at least two thorough searches by vessels adapted to the purpose”.! 

If we set out, in the same way as above, the islands that lie in the latitude of the 
Northern Mariannes, we get the following arrangement: — 


Islands in 192—22” N, lat. 


SANCHES Hora IS. jeronimo | — | los frailes | Monges 
Grega IS. bernardo | dos companeras | la vezina 
Guagua "los martires | | | Desgrasiada 
DELISLE An island | 3 islands 2 islands | La Mira | los Monges 
 Farelhon | La Mira | Deserta | la Vagina 
| Urac Isle Dé- | Guatiada 
serte | | 
Tinias ou Maug | | | | 
CABRERA BUENO Farellon de Los J äfdineg so — Los Monges 
|  Paxaros | La Mira 
Isletas | | La Desgraciada 
Bolcan Grande | | 
Grigan | 
ANSON Farollon Los J ardines Dicierta | Lamira | Los Mojas 
| Urac (3) ' Vulcano | Dicierta | La Mesa 
| Vulcano grande | Camira | La Disgraciada 
Guigan 
SEVILLE CHART Farallon de I Los Jardines 3 islands | 2 islands | Los Monges 
Paxaros | (2) | | La Desgraciada 
Urac | 
Bolcan grande | 
Grigan | | | 
LA PÉROUSE Farallon de I Los Jardines Desierta | la Mira | los Monges | 
Paxaros | (2) | Volean | Desierta | la Mesa | 
las Urracas | | la Mira | la Desgraciada 
Agrigan | | | | 
| | | | 
STOCKHOLM CHART | Farillon | Los Jardines deserta | Mira | Los Monjos 
Vrac (3) | Bolcan | La desierta | Mira 
bolean grande | | La Mira | La Desgraziada 
grigan o Purigan | 


! Supplement to first Edition of Reported Dangers to Navigation in the North Pacific Ocean, by 
WILLIAM GIBSON. Wash. 1880; Introduction. 
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This table, however, cannot be explained in quite the same way as, for example, 
that of the Volcano and Bonin Archipelagos. Doubling on the basis of the pilot's observa- 
tions had certainly not taken place, except possibly as regards the group which in most 
charts is called Los Jardines — a name, which, however, has certainly arisen through 
transfer from a group due south thereof and belonging to the Carolines. The other islands 
are situated at too great a distance from the Mariannes to permit us to suppose that 
confusion with them might have been based on an actual observation. I have shown 
above how the Los Monges group came into existence: it remains to explain the origin of 
the twice-repeated group between them and Los Jardines — the groups in which we find 
the names La Mira, Volcan, and Destierta. 

In my opinion, we have here the same islands as Ortelius calls Laniem, Volcan del 
fuego, and La farfana, that is to say in reality the Bonin Islands, which were wrenched 
from their proper position by some to us unknown cartographer and placed once further to 
the west and another time further to the east; in consequence of which a later copyist was 
led to draw the islands twice. Laniem is in all probability a clerical error for La Mira;' and 
the signification of La Farfana (Huerfana), "the Solitary”, almost coincides with La 
Desierta, "the Desolate”. We find some support for this hypothesis in ROBERT DUDLEY, 
who, in his "Arcano del Mare” placed a group east of the Mariannes with the appellation 
I. Tre Solitarve, which in its turn originated Delisle's Les 3 Isles désertes turées de Rob. Dudley 
(25” lat.) and his La Solitaire (18” lat.), the former on his "Carte des Indes et de la Chine” 
(1705), the latter on his ""Hémisphere Septentrional” (1714). When such an eminent 
geographer as Delisle was guilty of such a, to all appearance, arbitrary removal, it is not 
at all unreasonable to assume a similar procedure in the far less critical cartographers of 
earlier times. 


That which above all things attracts our attention in the above review is the island 
of La Mesa, a name which, in our attempt at explanation, we have so far ignored, although 
we have seen that it is on its meaning that the hypothesis of the Spanish discovery of 
Hawaii largely rests. 

It must first of all be pointed out that the name La Mesa occurs only on the Anson 
and La Pérouse charts, that is to say on those charts which were demonstrably altered 
in the redaction and which furnish the most and the worst mistakes in the reproduction 
of the names, while the incontestably authentic sources, Cabrera Bueno and the Stockholm 
chart, have Mira instead of Mesa; both names alike seem to be missing on the Seville 
chart. From this very fact one may feel drawn towards a surmise that the name Mesa 
arose through a clerical error. It is now impossible to determine whether the mistake 
should be ascribed to the editor of the Anson chart or whether it already existed in the 


1 The identification of Laniem and La Mira has already been proposed by PuH. F. VON SIEBOLD; See 
Geschichte der Entdeckungen im Seegebiete von Japan, Leiden 1852, p. 41. 

? Among the mistakes in the Anson chart, which are made obvious by the above tabular view, may be 
mentioned Camira for La Mira, Deseo Nasida for Desconocida, Bayro for Bajo or Baxo, not to mention less 
distorted forms. The names in the southern part of the chart, the explanation of which has no bearing on 
this work, furnish numerous mistakes, e. g. Lagurfanes for La huerfana, Casbobas for Las bobas, Arresitas 
for Arrecifes, Sr Baravel for San Bernabe, etc. etc. 
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Spanish original; nor can we determine whether La Pérouse copied the name from Anson, 
as there is some reason to suppose that he did." However this may be, it seems to me 
scarcely possible to entertain any doubt that La Mira in the Los Monges group is the same 
as the twice-repeated island with the same name in the groups lying further to the west 
that have just been mentioned, and that it harks back to a La Mira — perverted to 
Laniem or Laim — discovered by de la Torre in the Volcano or Bonin Archipelago. 

But supposing that the name La Mesa should be authentic, what bearing would 
that have with its meaning of ""Table” that is said to be so characteristic of Hawaii? La 
Pérouse is, as been said above (cf. p. 10), the first who brought forward the meaning of 
the word as evidence for the Spanish discovery: he does not find support for this, however, 
in his own observations, but cites an utterance of Captain King, whose words may here 
be quoted: — 


On doubling the east point of the island [Hawaii], we came in sight of another showy mountain, 
called Mouna Roa (or the extensive mountain), which continued to be a very conspicuous object all the 
while we were sailing along the south-east side. It is flat at the top, making what is called by mariners 
table-land: the summit was constantly buried in snow, and we once saw its sides also slightly covered 
for a considerable way down; but the greatest part of this disappeared again in a few days. 


It may be left unsaid whether a truncated cone could give a spectator occasion for 
the comparison to a table: the "mesas” we know from other parts of the world are plateaus 
with steep sides.? More peculiar is it that what is, even in King's description, an insigni- 
ficant detail in the landscape should have given rise to a name for the whole country. 
La Pérouse's opinion would scarcely have won so many adherents if they had observed 
that it refers only to the volcano Mauna Roa, not the whole of Hawaii. Many authors, 
however, have been guilty of a misunderstanding in this respect: even such an accurate 
man as Carl Meinicke says that "La Mesa is a name that suits Hawaii very well”.? But 
we have ample grounds for maintaining that this is not the case. We may search in vain 
for any similar utterance on the part of travellers who have caught sight of Hawaii from 
the sea. For most of them the upper parts of the island have been concealed by clouds; 
but those who have seen it under more favourable conditions have described a landscape in 
whose magnificent configuration the flattened summit has evidently played no important 
part. I will quote one or two examples. The missionary C. S. STEWART Writes: — 


We were within a few miles of the shore; and the whole of the eastern and northern parts of the 
island were distinctly in view, with an atmosphere perfectly clear, and a sky glowing with the freshness 
and splendour of sunrise. When I first went on deck, the grey of the morning still lingered on the low- 
lands, imparting to them a grave and somber shade; while the region behind, rising into broader light, 
presented its precipices and forests in all their boldness and verdure. Over the still loftier heights, 
one broad mantle of purple was thrown, above which the icy cliffs of Mouna-kea, at an elevation of 


1 Curiously enough La Pérouse cites, as regards La Mesa, only the Anson chart (see p. 10 above): 
one would have thought it natural that he should have sought support for the hypothesis which he based on 
that name from the chart that was in his own possession. 

? For instance the so-called "Enchanted Mesa” of western New Mexico and other mesas in New Mexico 
and Arizona. 

3 Die Inseln des Stillen Oceans, II, p. 271. 
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17 or 18,000 feet,' blazed like fire, from the strong reflection of the sun-beams striking them long 
before they reached us on the waters below. As the morning advanced, plantations, villages, and 
scattered huts were distinctly seen along the shore ...? 


From Mr. MANLEY HOPKINS I take the following description: — 


On approaching the group from certain directions the first objects which meet the sight are the 
two lofty peaks on Hawaii, each 14,000 feet in height, one of them capped with perpetual snow, which 
contrasts with the deep blue of the tropical sky above, and with the darkness of the lava forming the 
sides of the mountains. ÅA rude and irregular outline of high lands then presents itself; and on the 
north side are seen, on a nearer view, the dark forests which clothe the lower region of the mountains. . .? 


It seems to me extremely improbable that the old Spaniards gave the name of La 
Mesa to a land with this appearance; and as it has been shown above that that name is 
certainly a corruption of La Mira, the evidence drawn from that point is reduced to such 
a faint possibility that we can certainly reject it entirely in the discussion of the question 
before us. 


1 This is an exaggeration: Mauna Kea is 13,800 feet high, and Mauna Loa 13,600 feet. 

2 C. S. STEWART, Journal of a Residence in the Sandwich Islands durimg the years 1823, 1824, and 
1825. Lond. 1828, p. 87. 

3 MANnLEY HoPKINS, Hawaii. Lond. 1862, p. 12. 

t The signification of Mira is the sight on a gun or the mark in a butt and, in a transferred sense, 
an object seen at a distance. 


CHAPTER XII. 


The Influence of the older Maps on later Exploration. Conclusion. 


THE Anson chart soon obtained a wide circulation; and the picture which it gave 
of the northern part of the Pacific Ocean was accepted by all the geographers of the time. 

Captain Cooks general chart (Fig. 1) shows how, on the basis of this chart, they 
pictured to themselves the position of the islands east of Hawaii. We there see, besides 
the Los Monges group, Roca Partida and the other islands belonging to the Revilla Gigedo 
Archipelago placed at far too great a distance from the mainland of America, a position 
which ultimately originates in Juan Gaytan”s incorrect distance-statements, so far back 
as the year 1542. The correct position of these islands was determined by Captain JAMES 
COLNETT in 1793, in which determination he was partly guided by the Spanish manuscript 
chart which he had acquired at San Blas in Mexico,' and which seems to have been more 
correct, as regards these islands, than the other Spanish charts known in Europe. We 
also see on Captain Cooks chart Se Maria la Gorta, which is undoubtedly identical with 
Dona Maria Lajara, an island that we have several times found mentioned in early 
narratives of voyages, although always with a more or less definitely expressed doubt as 
to its existence.? La Pérouse says that he had found "neither the history nor the romance 
of this island”, and that, in October 1786, he sought in vain for it in a place indicated by 
his Spanish chart 45' more to the northward and 4” more to the westward than on the 
Anson chart.? We can safely maintain that this island is nothing but a product of the 
imagination, which was connected with some tragic occurrence during the voyage 
of a galleon, whether the unknown Dona Maria la Jara died on board, or had sought her 
own death in the waves.: Captain PORTLOCK sought for this island with the same small 
amount of success as La Pérouse: on 2 November 1786 he ran directly over the spot 
where S. Maria La Gorta should be situated according to Cook”s chart. Captain WILLIAM 


1 COoLNETT, Å Voyaye to the South Atlantic and rownd Cape Horn into the Pacific Ocean. Lond. 
798; p..885 

? See above, pp. 93, 98, 101, 120. 

3 Voyage de La Pérouse, II, p. 106. 

+ A Captain JUAN DE LA JARA is mentioned as taking part in an expedition to Mindanao in 1596. 
Corn, Labor Evangelica, II, p. 30; NAVARRETE, Biblioteca Maritima, I, p. 152. 
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23. Western Part of the Pacific Ocean by J. N. DELISLE and PH. BUACHE. 
"Carte des nouvelles découvertes au Nord de la mer du Sud, tant å Pest de la Sibérie et du Kamtchatka qu'å Iouest de la Nouvelle France. Dressée sur les mémoires 


, 


de Mr. De V'Isle, professeur Royal et de P'Acad. des Sciences, par Philippe Buache de la méme académie, et présentée å P Académie dans son 
assemblée publique du 8 Avril 1750 par Mr. De V'Isle.” 
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ROBERT BROUGHTON had no better luck during two attempts to find the island in February 
and June 1796.: And several years later, on 23 March 1818, a French Captain, CAMILLE 
DE ROQUEFEUIL, passed the position of the doubtful island Maria Laxara or Lagorta 
without seeing any sign of land: he adds that the American whalers who had visited 
these regions for over thirty years did not believe in its existence.” 

A picture of the western part of the Pacific from the period immediately after Anson 
is given in a map by the French geographers JEAN NICOLAS DELISLE and PHILIPPE BUACHE, 
dated 1750 (Fig. 23). It forms an attempt to combine the Russian discoveries made by 
Bering, Tchirikow, and Spangberg in the northernmost part of the Ocean with the con- 
temporary knowledge of the regions nearer the Equator, bounded on the north by Captain 
de Frondat's track of 1709. We here find, in a faithful copy from the Anson chart, all 
the islands north and east of the Mariannes, with the addition of two new islands, Saint 
Antoine and Saint Roch. 

These islands were discovered on 29 April 1709 by Captain DE FRONDAT: One, a 
quite circular, high and peaked island about four leagues in cirecumference, received the 
name af Ile Saint Antoine after Frondat's ship; the other, a lofty rock resembling a 
ship under sail, was called after the saint of the day, Rocher de Saint Roch. "The position 
of the former was fixed as 30” 23' N. lat., and 162” 24' long. E. from Teneriffe; that of 
the latter as 30” 4 N. lat., and 163” 6' E. long. Neither island could be found by the 
discoverer in any map accessible to him, and so he considered himself justified in naming 
them.? 

It is not at all probable, however, that it was really a new discovery. The rock which 
Alonso de Arellano saw, in 1565, in 31” lat., and whose height he described in such exagger- 
ated terms,' must certainly be identified with Rocher de S. Roch; and the name Una 
Colwna, an island which first appears in Plancius map of 1594 and which afterwards, 
on 24 March 1599, was seen by William Adams, probably indicates the same rock. The 
neighbouring island of Dos Colwnas ought in that case to be identifiable with St. Antoine, 
although it is placed by Plancius about 5” south of the position of that island. A number 
of other islands marked on the Anson chart agree more closely in position with this. If, 
as is probable, these islands — Todos los Santos, Santo Tomas, San Mateo, and Pena de 
dos Picos, all quite certainly indicating one and the same island — received their names 
before Frondat's time, his claim to the honour of discovery will be considerably diminished. 
As this discovery, however, came to have a certain connection with the above-mentioned 
Gold and Silver Islands, we wish to trace its history here. 

The islands Saint Antoine and Saint Roch lie on the volcanic rift that extends from 
Japan in a due southerly direction and which is marked above the surface of the sea by 
the Shitchito, Bonin, Volcano, and Marianne Archipelagos. In Nolin's map of Frondat's 


! BRouGHToN, Voyage de découvertes dans la partie septentrionale de VOcéan Pacifique. Traduction. 
IN Paris” 18077 pp 70, 98. 

> RoQuEFEvIL, Journal dun voyage autour du Monde, II, Paris 1823, p. 3. 

> I have given an account of the manuscript sources of this discovery in my book De franska sjöfär- 
derna, pp. 222 et sequ. 

t See above, p. 38. 

” ARTHUR WICHMANN, Dirck Gerritsz. Groningen 1899, p. 33. 
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voyage (PI. IT), they are marked in their right position within this chain of islands. They 
appear for the first time on a printed map in 1714, on Guillaume Delisle's Heémisphéere 
Septentrional (Fig. 17). On his world-map of 1720, on the other hand, they do not occur; 
but among the numerous islands which there appear for the first time, we see, in about 
the same place, an island with the name of S. Thomas. This island appears afresh both 
on Delisle's Heémispheére Oriental of 1720 (Fig. 20) and on his Carte I Asie of 1723 (Fig. 
22); and immediately south of it we see, on both these maps, Ile St. Roch. From this it 
appears as if Delisle regarded only the last-named as a new discovery by Frondat and 
that he considered that he must identify Frondat's Saint Antoine with the Santo Tomas 
of the Spanish charts, whose discoverer is unknown to us. 'The French discovery was 
again given full credit by J. N. BELLIN, who, in his Hydrographie Francoise, on the strength 
of Frondat's journals restored S. Antoine and S. Roch to their right places,' while he 
discarded all the islands and names in their neighbourhood taken from the Spanish charts. 
These last were again inserted by J. N. Delisle and Ph. Buache after the Anson chart; 
and among them Frondat's islands were packed in as best they could be, as we see from 
Fig. 23. But as the Anson chart soon became the sole standard for the cartography of 
the Pacific, all its fictitious islands were religiously copied on later maps, while S. Antoine 
and S. Roch, which had been really observed and whose position had been fixed fairly 
correctly, were excluded as apocryphal. It is only on a map here and there that we see, 
as a reminiscence of Guillaume Delisle, one or other of these islands:? before the close of 
the century they had entirely fallen into oblivion. 

Accordingly, when these islands were again observed by the navigators of a later 
time, they were regarded as new discoveries. 'The one that was first re-found was Saint 
Roch. Captain JoHN MEARES, during a voyage in the ship Felice” from China to the 
north-west coast of America, saw, on 2 April 1788, a rock which presented such a confusing 
resemblance to a ship under sail that everybody on board took it for one; and it was not 
until they had got within two leagues of it that they realized their mistake. Its height was 
estimated at nearly 350 feet,? and its position was determined as 29” 50' N. lat., and 142” 
23' long. E. from Greenwich. Meares, who says that this isolated rock was "one of the 
most wonderful objects, taken in all its circumstances, which he ever beheld”, gave to it 
the name of Lot's Wife. 

On the British Admiralty chart the longitude is 140? 22' E., which is thus only about 
2 degrees different from Meares” figure, as given in the text of his narrative. If, however, 


1 [J. N. BELuiS] Observations sur la construction de la carte des mers comprises entre V Asie et 
VAméerique, appellées par les navigateurs Mer du Sud et Mer Pacifique, dressée... par ordre de M. le Comte 
de Maurepas, en 1741, s. Il. p. 11. — Following Bellin, the German cartographer Isaac BRoucKNER inserted the 
islands S. Antoine et S. Roch ("découvertes par le S" Frondal 1709”) in his Nouvel Atlas de Marine, 
approuvé par VP'Académie R. des Sciences å Berlin V'année 1749 (sheet X). See facsimile in De franska 
sjöfärderna, p. 226. 

? Amongst such maps may be mentioned one which Louis XVI drew for the instruction of his son the 
Dauphin, and which can still be seen on a little stucco table in the dining-room in Petit Trianon: here we 
have St. Roch but not St. Antoine, which shows that the royal draftsman copied from Delisle's map of 1720. 

3 The U. S. ship "Vincennes”, of the North Pacific Surveying Expedition, made its height 299 feet; 
The British Admiralty Chart gives 466 feet. 

t JonnN MBeaAREs, Voyages made in the Years 1788 and 1789, from China to the North West Coast of 
America. Lond. 1790, p. 96. 
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we pass to the tables appended thereto,' and to the chart of Meares” voyage, we find in the 
former the longitude of Lot's Wife fixed as 157” 4', while on the latter it lies in 156” E. 
The explanation of this alteration is given in a note to the narrative,” which says that the 
latitudes and longitudes are there given "fas they were kept by the reckoning, but in the 
chart as they were inferred by correct observations and the lunar method of finding the 
longitude at sea”. By a mistake made in this process of correction, and in itself difficult 
to explain, Lot's Wife has thus been placed about 16” east of its true position; and in 
consequence of this we find on Meares” chart (Fig. 24) this rock in the immediate neigh- 
bourhood (1” 20') of Roca de Ora, which, of course, is nothing but the renowned Rica 
de Oro. Nothing was more natural, therefore, than to identify these two islands. The 


Var.4g?08/E./ 


«5 ST 
Pg ot NN 
192 | 


ica deWy Plard| 


Var.4?24 


e ihe Gardens 
eg 


24. Part of a Chart of the Northern Pacific Ocean explored in 1788 and 1789 by JoHN MEARES. 


first person to do this seems to have been AÅARON ÅRROWSMITH, on whose world-map of 
1790 we find "Lot's Wife, probably Rica de Oro” in 30” N. lat. and 156” E. long.? The 
same view was held by JAMES BURNEY,' who, on the strength of Meares” description of the 
inaccessible rock, takes occasion to remark how little it deserved the name of "Gold 
Island”. On the other hand, Burney has not observed that the identification has no 
historical justification, and that it arose solely through a gross mistake. 

When at length the mistake in Meares” corrected” longitudes was detected, and 
his Lot's Wife was moved back westwards to its right place, the name Rica de Oro was 
made to accompany it, and thus in its turn received a position which differs from that 


Ibid., Appendix, table II. 

HOLE SEPE XV): 

This map has also a "Rica de Oro or Gold Island” in the same latitude, 1? 30' further to the west. 
A Chronol. Hist., II, 1806, p. 266. 
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of the Spanish charts by more than 15 degrees. The identification of the two names has 
since then, as it seems without further examination, been repeated by modern carto- 
graphers: on the British Admiralty chart! we see Lots Wife or Rica de Oro, and in the 
latest edition (1905) of Stieler's Hand-Atlas we read, in the same position, Lots Weib 
(Rica de Oro). 

I have dwelt on this last phase in the history of the Gold and Silver Islands because 
it seems to me to give an eloquent example of a cartographical procedure whereby not 
merely the name of an island has been transferred to another, but also an island has 
wandered over the map from one place to another — which is precisely the same process 
as I have above sought to demonstrate with regard to the Los Monges group. BSeeing 
that such a thing has been able to take place in a time when modern methods for the 
determination of places have been perfected, it ought not to arouse astonishment to find 
analogous circumstances, and on a still larger scale, in the childhood of cartography and 
navigation. 

Frondat's Saint Antoine had to wait longer than his Saint Roch for its new discoverer. 
It was seen again for the first time in 1820 by Lieutenant PONAFIDIN of the Imperial 
Russian Navy in the course of a voyage from Manila to the north-west coast of America, 
and was placed by him in 30” 29' N. lat., and 140” 6' E. long. As the island seemed to 
have three peaks, it was named "Three Hills Island”; but Admiral KRUSENSTERN, who 
reported Ponafidin's narrative, says that, as there was already an island in the Pacific 
with that name, he had preferred to name the new island after its discoverer; and he adds 
that it was probably the same island as was discovered in the following year by the Russian 
Lieutenant PoVALICHIN and described by him as a round rock in the shape of a flattened 
cone. On this latter occasion the position was fixed as 30” 31' 45” N. lat., and 140? 24' 40” 
E. long.;? and it is probably from the same occasion that the name of Saint Peter is derived. 
The British Admiralty chart shows us Ponafidin (St. Peters) in 30” 27 N. lat., and 140? 
13' E. long., and gives the height of the island as 1176 ft. 

On the Geological Map of the Japanese Empire, 1902, the island of Ponafidin is 
called Mitsugojima and is there characterized as an extincet volcano. Certainly it had been 
inactive for a long period. About the year 1889 a Japanese settlement was made on the 
previously uninhabited island for the purpose of utilizing the immense numbers of sea-fowl 
that had their breeding-place there; and in consequence of this the island was called 


1 Pacific Ocean, in four sheets 1881, corrections 1905. 

” Rica de Plata also has been identified with a supposed discovery of recent times. Admiral KRUSEN- 
STERN says: ”Cette isle a été découverte le 15 Octobre 1801 par le galéon espagnol, El Rey Carlos, commandé 
par le Capitaine Crespo, dans sa traversée de Manille å Acapulco; je Pai nommée sur ma carte isle Crespo. 
La position géographique en est 32? 46' N. et 170” 10' E.; le vaisseau espagnol ayant apercu cette isle å la 
distance de plus de 10 lieues, il est å supposer qw'elle n'est basse” (Recueil de mémoires hydrographiques, 
I, St. Pétersb. 1827, p. 41). Crespo Island, however, is certainly non-existent: it is not marked on the British 
Admiralty Chart, and is characterized as doubtful in the List of reported Dangers of the Pacific Ocean, Wash. 
1866, p. 10. 

3 KRUSENSTERN, op. cCit., p. 42. By the other "Ile de trois Collines” Krusenstern possibly means Three 
Hills among the New Hebrides. The Peära de dos Picos of the Spanish charts possibly indicates that, seen 
from another side, it shows only two summits; or perhaps a volcanic eruption has changed its appearance 
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Torishima, "Bird Island”. During the collecting season there were about 500 persons 
living on the island; the fixed population amounted to 125 persons, who dwelt in a little 
village of 40 houses situated on a terrace 30 yards above sea-level. They collected feathers, 
eggs, and guano; and for the transport of these products a tramway was laid half-way up 
to the highest summit, on which the waggons were hauled by a wire-rope. All this equip- 
ment was destroyed in the volcanic eruption which probably took place in August 1902, 
but concerning which no details are known, for, when the island was afterwards visited, 
not a single one of its inhabitants was found alive: the village had disappeared, the top 
of the mountain was blown off, and its place was occupied by a crater, and the whole 
island was covered with ash and strewn with lava-blocks.> — I do not know whether this 
catastrophe extended its effects in the region around and caused alterations in that part 
of the sea-bottom from which the neighbouring island of Lot's Wife rises. If that rock, 
which also is quite certainly a volcanic formation, disappeared on the same occasion, that 
would imply the vanishing of the last trace of the once so famous Kica de Oro. 


K + 
> 


Other and more important tasks than the search for the doubtful islands of the old 
charts lay before Cook, when he steered northwards after the discovery of the Sandwich 
Islands. He could not find any passage to the Atlantic; but we need not here remind 
the reader of the not less important results of his voyage. Nor did his death deter his 
successors in the command, Captains CLERKE, GORE and KING, from prosecuting the 
principal objects that were intrusted to him to fulfil. In order to attain these objects 
they steered from Hawaii to Kamchatka, and on the way thither, in April 1779, they 
sought for both Rica de Plata and Juan da Gama's land — the former in 33” 30' N. lat., 
166” E. long.; the latter in 44” and 45” N. lat., according to Delisle's map (Fig. 23). No 
land could be seen, of course, despite a whole day's standing off and on in the place where 
Gama-land ought to have been, and after this, says Captain King, "we again steered to 
the northward, not thinking it worth our while to lose time in search of an object, the 
opinion of whose existence had been already pretty generally exploded”.? 

After the ice in Bering Strait had once again placed an insuperable barrier in the 
way of the expedition, they found themselves compelled definitively to return home, 
starting from Kamchatka with Macao as their immediate goal. The plan of surveying the 
eastern coast of Japan on the way had to be abandoned. That no trace of Gama-land could 
be discovered led to the conclusion that "if such land existed at all, it must be an island 
of a very inconsiderable size”. When after this the course was to be taken through the 


1 One of those who took part in the expedition that conveyed the first settlers to the island was the 
German botanist O. WaArBurRG, who has given a lively description of it. See Eine Reise nach den Bonin- 
und Volcano-Inseln (Verh. der Ges. för Erdkunde zu Berlin, XVIII, 1891, pp. 248—268). 

>? The Volcanic Eruption of Tori-shima (Geogr. Journal, XXI, 1903, pp. 436—439). Eruption of 
Tori-sluma (St. Peter Island) by SHuzABURO INOMA and FusAKIcHI OmMori (The Journal of Geography publ. by 
the Tokyo Geogr. Soc. XIV, 1902). The last-named article is accompanied by a detailed map of the island 
showing its appearance before the eruption. 
3 A Voyage to the Pacific Ocean, TII, pp. 177, 180. 
FiIbidg. Pp. SS 
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Bashee Channel between Luzon and Formosa, they had to pass through the region where 
the Anson chart shows such a profusion of islands. They had no intention to search for 
any of these islands. Where San Juan should be situated no appearance of land was seen; 
and when, on 15 November 1779, they passed quite near an island in 24?” 28' N. lat. and 
141” 12' E. long., and, to the north and to the south thereof, sighted two other islands 
in the distance, they entertained no suspicion of the identity between these islands and 
earlier discoveries. The first-mentioned island, on which they thought they saw signs of 
volcanic activity, received the name of Sulphur Island: it was the Fortuna of the Spanish 
charts (Farallon on the Anson chart); the "North Island” was San Alessandro; and the 
«South Island” was San Agustin. In the whole group we recognize without difficulty the 
Volcano Archipelago, which the Spanish navigators had so often seen before, and to whose 
separåte islands they had given different names.” 


La Pérouse paid greater attention to the search for the scattered islands than Cook 
and his men had done. We have already mentioned his passing over the supposed position 
of the Los Monges group and the speculations suggested thereby, and also his fruitless 
search for S+ Maria la Gorta. His voyage after that carried him north-west of Hawaii, 
and he there discovered a little island Necker and a dangerous reef Basse des Frégates 
Frangcaises, on which, on the night before 6 November 1786, he only just escaped striking; 
both these belong to the chain of rocks which form the continuation of the Hawaiian 
group towards the north-west. From here he steered due west in about 20” N. lat. His 
intention was to pass through the groups La Mira—Desierta and Los Jardines: as may 
be seen from his chart (Pl. V), he sailed right over them; but, as he says, "their idle 
names occupy places on the charts where there was never any appearance of land, and 
thus deceive navigators, who perhaps may hereafter find them several degrees to the 
north or the south”. This gives the editor of La Pérouse's journal occasion to repeat his 
warning against effacing from geographical charts the ancient discoveries for which 
modern navigators may have searched in vain.? The period that has elapsed since then, 
however, has not confirmed this warning: the twice-repeated group of La Mira—-Desierta 
assuredly has no existence — I have shown above (p. 194) its probable origin; and it is 
only Los Jardines that is still regarded as doubtful,: probably only because they are 
situated in a region which is extremely seldom visited. 


TÖIbid., PD: AOI. 

2 See above, pp. 108, 109, 111, 114, 116, 119. 

3 Voyage de La Pérouse, II, pp. 294, 306. 

+ "They are described as being two small islands which were discovered in 1788 by Captain Marshall 
and have been reported at rare intervals since by whalers.” W. A. Bryan (Occasional Papers of the Bernice 
Pauahi Bishop Museum, II, 1, p. 77). — "Los Jardines or Marshall Islands”, 21” 40' N. lat., 151” 30' E. long. 
(Brit. Adm. Chart). — "Einige der Marianen sind im Laufe der Jahrhunderte verschwunden... Unbestimmt 
ist das Schicksal der im Nordosten zu suchenden Los Jardines... Haben sie in unseren Breiten äberhaupt 
nie existiert, und sind es nur falsch bestimmte Inseln anderer Gruppen? Oder waren sie wirklich da und sind 
wieder versunken? Oder sind sie vielleicht noch vorhanden und nur noch nicbt wieder gefunden worden? Aus- 
geschlossen erscheint letzteres ja mnicht bei dem geringen Seeverkehr und den immer mehr feststehenden 
Wegerichtungen fär die Schiffahrt in allen Seebreiten, und so wäre es wohl möglich, dass sie eines Tages 
wieder aufgefunden wärden. Der Kapitän eines japanischen Schoners in Yokohama behauptet äbrigens, die 
Jardines schon gesichtet zu haben.” HERMAN H. L. W. CostENOBLE, Die Marianen (Globus, LXXXVIII, 
1905, p. 5). 
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The author of La Pérouse's instructions, in his zeal for hunting out geographical 
problems that ought to be solved, had come across a notice to the following effect in the 
Philosophical Transactions for 1674: "That in the South Sea, at the 37'/, deg. N. Lat., 
and about 400 Spanish, or 343 Dutch miles, that is, 28 deg. Long. East of Japan, there 
lay a very great and high island, inhabited by a white, handsom, kind and civilized people, 
exceeding opulent in gold and silver, as had been experimented many years since by a 
Spanish ship sailing from the Manilles to New Spaine; insomuch that the King of Spain 
in the year 1610, or 1611, for further discovery, and to take possession of the same, set 
out a ship from Acapulco to Japan; which by ill conduct proved successless: since which 
time the prosecution of that discovery had been neglected”.: "The immediate source of 
this notice was a work by DIRCK REMBRANTSZ. VAN NIEROP, printed at Amsterdam in 
1674; but it is obvious that we have here a summary of Willem Verstegen”s narrative 
which led to the Dutch expeditions in search of the Gold and Silver Islands during the 
seventeenth century.” 

This "large, populous, and wealthy island” also La Pérouse was ordered to explore; 
and he proceeded to this task in the course of his return-journey from Kamchatka in 1787. 
From 14 to 22 October he steered eastward in 37” 30' N. lat., between 165” and 180” 20' 
E. long. from Paris; he kept a very sharp look-out for land — small birds that settled on 
the rigging constantly kept alive the hope that it would come in sight — but when the 
stretch that had been prescribed in the instructions had been covered, the attempt had 
to be abandoned. La Pérouse himself, however, was convinced, of the existence of land 
in the neighbourhood of the track he pursued; and the editor of his narrative, Milet-Mureau, 
warmly recommends a renewal of the attempt, which he considered would have the 
greatest hope of success if made further towards the south, in 36” 30' N. lat.? 

During the period that immediately followed, voyages in the North Pacific became 
more and more numerous, first on account of the fur-trade between North-West America 
and China, and some years later on account of the profitable whale-fishery, for which 
Hawaii soon became a much frequented port. During these vovages, of course, there was 
no special reason to enrich the map with new discoveries, or to remove from it older and 
incorrect ones. In this connection we have scarcely to mention anything except that, 
on 4 April 1788, John Meares came upon two small islands to which he gave the name 
Grampus Islands, and whose position he determined as 24? 44' N. lat. and 145? 41' E. 
long., but which, having regard to his erroneous position for Lots Wife, can quite certainly 
not be found where these islands are placed on his chart (Fig. 24).+ If we add that, on 23 
August 1796, Captain William Broughton passed, without seeing land, the position of 
Rica de Plata according to Cooks general chart, we have cited everything that is of in- 
terest to our subject from the history of discovery in the eighteenth century. 


1 Voyage de La Pérouse, I, pp. 26, 150. 

? See above, p. 74. 

3 Voyage de La Pérouse, Il, pp. 166—168. 

+ In this case text and chart agree with regard to latitude and longitude. See MEARES, op. cit., p. 94. 
SO WER: BRoOUGHTON, op. cu., I, p. 122. 
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The constantly fruitless investigations of practical navigators could not satisfy the 
theoretic geographers. They continued to believe in the authority of the Spanish charts, 
as represented by the Anson chart, and made repeated attempts to reconcile them with 
what was learnt during the voyages. Such an attempt we see in the map, here reproduced 
(Fig. 25), which was laid before the Institut de France on 22 Floréal in the year IV (12 
May 1796) by J. N. BUACHE, one of the most eminent geographers of the time. In the 
description! annexed to the map the identity between the Los Monges group and Hawaii 
is accepted; La Pérouse's search for Dona Maria Lajara might have led, it is declared, to 
better results if it had been extended further to the west; Mendana's San Francisco is 
assumed to be the southernmost of the Hawaiian Islands; and if Rica de Oro and Rica 


25. Chart of the Pacific Ocean by J. N. BUACHE, 1796. 


"Carte réduite de la Partie du Grand Océan comprise entre le Japon et la Californie, dressée d'aprés les 
Observations de Cook, La Pérouse et autres Navigateurs modernes.” 


de Plata could not be found in the places indicated by the old maps, this was due to the 
fact that the exploration had not been carried beyond the point where it was broken off 
by La Pérouse on 22 October 1787. The sure signs of land which were there observed 
confirmed the existence of an extensive island, and therefore Buache drew on his map, 
between 185” and 195” E. from Paris, a whole group of islands, whose hypothetical out- 
lines he borrowed from a Japanese map brought home by Kaempfer, and which, on the 
strength of the above cited notice from the Philosophical Transactions, he characterizes 


1 Observations sur Vexistence de quelques isles peu connues, situées dans la partie du Grand Océan 
comprise entre, le Japon et la Californie (Mém. de V'Institut National des Sciences et Arts. Sc. morales et 
polit. I. I, Påristan VI Oopp. 470-492); 
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as "a great land said to have been discovered by a Spanish vessel”. Shadowy though 
this hypothesis may appear, it was nevertheless repeated by later cartographers,' and 
even found its way to Spain, where one would have thought that they had no need to 
obtain information from abroad as to their own discoveries. Don ISImoRoO DE ÅNTILLON, 
in a chart of the Pacific published in 1801, inserted the archipelago in question with the 
name "Islas vistas por los Espaholes”; and in the text to the chart he states that, though 
these islands had been searched for in vain ever since the seventeenth century, their 
existence could not be doubted because it had been proved by the famous Buache in his 
above-cited memoir.? 


The problems offered to geographers by the Pacific Ocean could not, of course, be 
solved without systematic exploration. The first man to set on foot such an exploration 
was the Russian Captain, A. J. YON KRUSENSTERN, who in the years 1803—6 commanded 
an expedition whose object was to establish a connection between Russia and Japan, an 
undertaking which failed, however. Krusenstern regarded his geographical tasks with far 
greater critical insight than any of his predecessors, and he directed his criticism first 
and foremost against the Anson chart, which he rightly characterized as the source of 
the multitude of islands that were conscientiously transferred to new maps, even though 
voyages had shown that the majority of them at least are not to be found in the places 
where they are marked. "Many names of doubtful islands and rocks”, he says, ""merely 
serve to confuse and cannot possibly help the seaman in the slightest degree, unless in some 
conspicuous manner those that really exist and have a position exactly determined are 
distinguished from the supposititious ones”. On his own chart, therefore, he had included 
only those islands which had been seen and fixed by modern navigators; but in order 
not to lull those who wished to make use of this chart into a dangerous security by the 
exclusion of islands and rocks which might possibly exist, he had appended a transcript 
of the Anson chart. But this was not much to be counted on; and it was mere chance 
that led to the discovery of islands such as Sulphur, Lot's Wife, Grampus etc. "All these 
discoveries”, he adds, "and several others have been made without any real intention of 
making new discoveries in these regions, although it is not impossible that these had 
already been seen by the Spaniards in earlier times. But seamen must make a rule to 
avoid, as far as possible, the routes of their predecessors and to explore in the most careful 
manner the regions in which fairly trustworthy signs of land — that is signs observed by 
modern seamen — have been seen. 90 far as circumstances have admitted, I have always 
sought to follow this principle; to attach importance to stories, even if they have gained 
support from the learned hypotheses of famous geographers — as, for instance, the 
hypothesis of Buache concerning the existence of a land seen by the Spaniards during the 


1! C. G. ReicHARD (Atlas des ganzgen Erdkreises in der Central-Projection, 1803, Tab. 3) expresses 
himself in more cautious terms: 'Wahrscheinliche Lage der grossen Insel, die ehemals ein spanisches Schiff 
gesehen haben soll, und vergebens wieder aufgesucht worden ist”. =D. F. SotzmaAnn (Karte des Grossen Oceans 
gewöhnlich das Sid Meer genannt, Hamburg 1810) puts forth without reservation "Eine von den Spaniern 
gesehene grosse Insel”. 


2” . . . . 
>" Carta esferica del Grande Oceano,-con un analisis en que se manifestan los fundamentos sobre que 
se ha construido. Madrid 1802, p. 8. 
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seventeenth century — and, on that account, to set on foot minute investigations, can 
only be justified if they could be carried out without waste of time and without the neglect 
of more important objects.”! 

The investigations that Krusenstern undertook with these aims in view, however, 
all had a completely negative result. During his voyage from Hawaii to Kamchatka, 
he sought in vain, in July 1804 in 36” N. lat., for Buache's land; in September of the same 
year he ascertained the non-existence of the islands that the Anson chart places east and 
south-east of Japan — Islas del Ano 1664, Volcano, Bayro, and Pena de los Picos. The 
islands which the same chart marks, with incorrect dates, as "Islas Nuevas del ano de 
1716”, he passed at such a great distance that he could not say anything definite about 


26. Part of the Western Hemisphere, engraved by J. M. ScHmMipr, Närnberg 1784. 


them.? In October 1805, on his way back from Japan, he had intended to search for 
Guadalupe, Malabrigo, San Juan and other islands in these regions that had been carried 
over from the Anson chart to later charts; but he found only the islands discovered by 
Gore and King, Sulphur, North and South Islands, in which he correctly recognized the San 
Alessandro, Farallon, and San Agustin of the Spanish charts, i. e. the Volcano Islands.! 


1 KRUSENSTERN, Reise um die Welt... auf den Schiffen Nadeshda und Newa, II, St.-Petersb. 1811, 
p. 273 et sequ. 

2 OpsreU il, Pp: 224: 

3 Op. cit., I, p. 240.  Cf. above, p. 186. 

£ Op. "ett; IN Pp: 28 
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One would have thought that the time had now come to free the maps from at 
least most of the islands that had so long led a doubtful existence on them; but this was 
far from being the case. As an example of the cartographical conceptions prevailing at 
the beginning of the nineteenth century we here give a map of 1820 (Fig. 27) by an 
otherwise obscure cartographer, Professor J. M. F. SCHMIDT, and for comparison therewith 
another map (by the same author?) dating from 1784 (Fig. 26). This last-named map 
is cast entirely on the old lines: only an extremely imperfect drawing of the Sandwich 
Islands has been added. On the map of 1820 we see amongst other things the Revilla Gigedo 
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27. North-eastern Part of the Pacific Ocean. 
"Australien gezeichnet vom Professor J. M. F. ScHMipT”, Berlin 1820. 


group in its right position; but in spite of that the islands belonging to the same group, 
La Nublada, S. Thomas, and Rocca Partida, are retained in the places which they held on 
the old maps. Still more remarkable is it that, although the Los Monges group has dis- 
appeared, one of its islands, with the distorted name of Los Najos, has been allowed to 
remain in exactly the same position as had been formerly occupied by the southernmost 
of the Los Monges Islands. The name Los Najos and its position would be perfectly 
inexplicable, if we were not able to follow step by step the series of mistakes that had 
given rise to them. 
K. Sv. Vet. Akad. Hardl. Band 57. N:o 4. 27 
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But we need not go back to the entirely obsolete works of insignificant geographers 
in order to see with what obstinacy representations that had once won acceptance kept 
their hold on the maps. If, for instance, we look at a map of the Pacific Ocean published 
in 1857 by the well-known geographer AUGUST PETERMANN,' we see there almost all 
the islands from the Anson chart reappearing with the exception of the Los Monges group: 
some, such as the Maria Laxar and Colwmas, characterized as doubtful, but others without 
any such warning, and amongst these last Boca de Plata, Rica de Oro Lots Weib (with 
Meares” incorrect position), the groups of Lamira-Decierta and Camira-V wulkan-Decierta, 
Sebastian Lobus, Malabrigos, etc. To these names, which are in part incorrectly given, 
there have been added a large number of islands taken from the not very reliable reports 
of whalers and other seamen. MEINICKE could rightly declare, therefore, (1869) that even 
the most recent maps of the Pacific were in an anything but satisfactory condition, and 
that the doubtful islands on the better maps amounted to nearly a hundred, while those 
which were cited in geographical works amounted perhaps to ten times that number.” 
Nor did Petermanns map of Polynesia (1872) contain any substantial improvement: 
here we see east and north-east of the Mariannes a large group with the appellation Anson 
Archipelago, consisting of some thirty islands, reefs and shoals, of which not more than 
two can with certainty be said to exist; north and north-west of the Mariannes, under 
the appellation Magellan Archipelago, we find combined together the Shitchito, Bonin, 
Volceano, and Borodino groups, and a number of other islands, the majority of which are 
non-existent. 


On the most recent maps the doubtful islands and most of the old Spanish names 
have disappeared: there now remain only (Brit. Adm. Chart) Jardines, San Augustino, 
San Alessandro, Forfana or Arzobispo,' and Rosario. So too we have got rid of a number 
of names which have been given in modern times to discoveries which safely can be reduced 
to mere illusions — a mirage, a bank of clouds on the horizon, and so forth. 

Of these discoveries from modern times only a very few have been ascertained. 
Amongst them may be mentioned Marcus Island, which was possibly seen by the Spaniards,? 
but about which the information is so indefinite that it must be regarded as a new discovery. 
Yet we do not know who made that discovery, nor what is the origin of the name Marcus 
Island. The first mention of this name that I have found is on Petermann”s map of 1857; 
on 17 December 1864 the island was seen by Captain GELETT, of the Hawaiian Mission 
ship "Morning Star”, and was called by him Weeks Island; in 1874 its position was deter- 
mined as 24” 14' N. lat., and 154” 0' E. long. by Commander GEORGE F. BELKNAP, of the 
U. S. Survey ship "Tuscarora”; and in 1902 the island was visited by WILLIAM ÅLANSON 
BRYAN, who has given a detailed description of it." Both Japan and the United States 


1 Petermanns Mitteilungen, III, 1857, Tab. 1. 

? Zur Hydrographie des Stillen Oceans (Petermann's Mitteilungen, XV, 1869, p. 374). 

3 Stieler's Hand-Atlas, Pl. 76 and 77. 

1 Probably tbe same as San Alessandro; in any case it is incorrect to revive here the old name Far- 
fana from Bernardo de la Torre, for most probably that belongs to the Bonin group. 

5 See above, pp. 33, 100. 

SA Monograph of Marcus Island (Occasional Papers of the Bernice Pauahi Bishop Museum of 
Polynesian Ethnology and Natural History. Vol. II, no. 1, Honolulu 1903, pp. 77—139). 
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have laid claim to the island; but it is regularly visited only by the Japanese, who there 
kill the sea-birds and prepare their skins for export to America and Europe for use as 
trimmings for ladies” hats.! 

The uninhabited islands north-west of Hawaii — concerning which, as concerning 
the inhabited ones, there is no information to be found in Spanish sources — have also 
been fixed as to number and position through modern explorations. In this connection 
it has been ascertained that Ocean Island, a low atoll in 28” 22 N. lat., 178” 30' W. long., 
is the last of these islands — the islands marked in many maps north-west of it with the 
names of Byer or Patrocinio and Morell Island it has not been possible to find. Ocean 
Island has become better known than the others of the same group through the shipwrecks 
which have taken place there and the month-long stay of the shipwrecked crews on the 
island. The difficulties involved in bringing help to those in distress there are shown by the 
narrative of the U.S. Steamer ""Saginaw”, Captain MONTGOMERY SICARD, which was lost 
there on 29 October 1870. A boat sent from there required a month to reach the nearest 
inhabited land, Kauai; and of its crew all except one man were drowned in the surf in 
landing on that island.? One may conclude from this how small is the probability that 
better luck would have attended the crew of any Spanish galleon that may possibly have 
been exposed to a similar fate. 

Finally, it remains to mention that the region south-east of Hawaii has in recent 
times attracted the attention of geographers. Here too in accordance with the narratives 
of whalers, the chart had been peppered with a number of islands of which nothing was 
known except the unreliable position-statements of the first discoverers. As this part 
of the ocean lies off tbe regular lines of communication and is only occasionally visited, 
it had begun to be regarded as "a doubtful region”, within which some fairly large island 
might possibly be found. The approximate limits of this region were given as 133”—138” 
W. long. and 15”—20” N. lat. by Mr. JAamEs D. HAGUE;? and his interest in exploring it 
had been aroused by the idea that it might be possible there to find the final solution of 
the problem of the fate of the U. S. sloop-of-war Levant”, which sailed on 18 September 
1860 from the port of Hilo, Hawaii, for the port of Panama, and has never since been 
heard of. Mr. Hague, who had never lost the hope of finding some of the members of this 
ship's crew still alive, succeeded in bringing it about that, in the year 1904, the U.S. 
ceruiser ""Tacoma”, Commander R. F. NICHOLSON, was ordered to search for the missing 
vessel. The result of this, however, was merely that no land could be seen in any of the 
places where islands and shoals had been reported. Mr. Hague, who himself took part in 
the ""Tacoma's” cruise, and who had collected information about earlier voyages in the 
same region, did not find the result satisfactory: in his opinion a large part of "the doubtful 
region” remains unexplored. He failed to notice, however, that the Los Monges group 


! How recklessly the lives of birds are destroyed for this purpose is shown by the statement that of 
one single species, Sterna fuliginosa, during a single year "no less than 50,000 birds were slaughtered as a 
sacrifice to the cruel goddess of fashion”; and that another species, Diomedea immutabilis, whose long wing- 
plumes are known in trade by the name of "eagle feathers”, has been entirely exterminated. BRYAN, op. cit., 
Pp. 97:-106. 

>? GEorGE H. Reab, The last Crwise of the Saginaw, Boston & New York 1912. 

> A Doubtful Island of the Pacific (The National Geographic Magazine, XV, Wash. 1904, pp. 478—489). 
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had been placed just north of that region, and that the island of La Mesa, if it existed, 
should fall within its limits; and accordingly that it had been passed by those who had 
sought in vain for those mysterious islands, especially La Pérouse and Vancouver; and 
that the tracks of Camille de Roquefeuil, 1818, and of H. M. S. Blonde”, Captain Lord 
Byron, 1825, fall within the assigned limits of the region. This diminishes still further 
the probability of finding here any land previously unknown, even if one wanted to find 
evidence of such in recent reported reefs in that vicinity,' or in newspaper reports that 
in 1905, south-west of the Revilla Gigedo Islands, there were encountered great masses 
of drifting trunks, dead bodies of animals etc., which were supposed to proceed from 
some violent volcanic eruption in these regions.? 


For our principal subject these features of the recent history of the Pacifie Ocean 
seem to be of interest because they show how uncertain, even down to our own days, 
discoveries have been in that part of the world, and how it is only through following the 
supposed discoveries back to their original sources and by a critical examination of these 
sources, that we can find the solution of problems which, if wrenched from their context, 
assume a false air of probability. 


Xx 


If we summarize the contents of the preceding investigation, we can propound the 
following facts as the main results. 


No land that can be identified with the Hawaiian Islands is mentioned in any 
narrative of exploring expeditions in the Pacific Ocean in earlier times, nor in any notice 
of the voyages of the Spanish galleons between the Philippines and Mexico. 

The allegations that those islands were discovered by Alvaro de Saavedra 1527, 
Diego Hurtado de Mendoza 1532, Juan Gaytan 1542 or 1555, Alvaro de Mendana 1568, 
Francisco Gali 1584, are demonstrably incorrect. 

The surmises that a Spanish discovery took place at a later time rest on too flimsy 
a foundation to deserve notice. 

The legends of the Gold and Silver Islands or other fabulous islands have no 
connection whatever with real discoveries, nor did the search for these islands lead to any 
knowledge of Hawaii. 

Inasmuch as the Hawaiian Islands are not mentioned in the sailing directions and 
other writings from the sixteenth, seventeenth, and eighteenth centuries, among the 
authors of which may be named Andres de Urdaneta, Jan Huyghen van Linschoten, 
Antonio Herrera, Antonio de Morga, and Cabrera Bueno, this forms a positive proof that 
the islands were unknown to the most eminent of those who were acquainted with the 
North Pacific during that period. 


1 Captain MavricE Rose, of the French bark "Michelet”, reported that on January 18, 1907, when in 
lat. N. 22? 19', long. W. 131? 6', off the Mexican coast, he passed within 200 yards of a reef over which 
the sea was breaking for an extent of about 15 yards. "This new report is one more call from far midocean 
for renewed search and thorough survey of this unexplored region”. James D. HaGurE, A Recent Report from 
the "Doubtful Island Region” (National Geogr. Mag XVIII, 1907, pp. 205— 208). 

? Geographen-Kalender hrsg. von H. Haack, Jahrg. III (1905/06), pp. 55—56, 
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The traditions of the Hawaiians as to visits paid to the islands by foreigners are 
obscure and ambiguous in themselves; and moreover they were written down at so late 
a period that it is impossible to determine to what extent they were affected by notions 
which came in later with the Europeans: in any case, they supply no certain evidence that 
these foreigners were white men. 

The traces of European influence which various writers have believed that they 
could find in the appearance, language, dress, and customs of the natives are due to loose 
hypotheses without any scientific value. The occurrence of iron on the islands at Cook's 
arrival can readily be explained without the supposition that European vessels were 
wrecked there. 

The evidences in favour of the Spanish discovery that had been drawn from a number 
of earlier maps, and especially from the Anson chart, are untenable for the following 
reasons: 

The group of islands on these maps which has been identified with the Hawaiian 
Archipelago originally denotes the Volcano or Bonin Islands discovered by Bernardo de 
Ja Torre in 1543; and the names Los Monges, La Vecina, and La Desgraciada, which were 
transferred to these islands, derive from the northernmost Ladrones discovered by Gonzalo 
Gomez de Espinosa in 1522. 

The coincidence in latitude between the Los Monges group and the Hawaiian Islands 
is thus explained; as regards the longitude of the first-named group it is due to a series 
of removals which, in their main features, can be followed on the printed and manuscript 
maps from the close of the sixteenth century. 

In particular, we can satisfactorily explain by this means the position and distance 
of the islands in relation to the mainland of America. 

The name La Mesa, which in the meaning of table” or "plateau” has been regarded 
as pointing to Hawaii on very disputable grounds, is one of the numerous clerical errors 
that occur on the Anson chart, while the correct form, according to the authentic sources, 
is La Mira, a name which can likewise be traced back to a discovery by Bernardo de la 
"Torre. 


& + 
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For all these reasons I hold that the question which has been put as the title to 
this essay must be answered in the negative: — 


No historical fact proves, nor is there any sort of probability, that the Hawaiian 
Islands were ever visited, or even seen, by the Spaniards before their discovery by Captain 
Cook in 1778. 
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163, 164. 

Malabrigo Chico, 119. 
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Mao Island, 155, 156 n. 
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Marcus Island, 33, 100, 210. 
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K. Sv. Vet. Akad. Handl. 


SV. VET. AKADEMIENS HANDLINGAR. 


Band 57. 


Cf. Agrigan, Asuncion, Guam, Say- 
pan, Volcan Grande. 

Marias, see 'Tres Marias. 
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Martin, Lope, Pilot, 38 n. 1, 41. 

Martin de Chassiron, Mathieu, Cap- 
tain, 186. 

Martinez, Joseph, Pilot, 114. 

Martinez, Miguel, General, 100, 107. 

Martires Islands, 61 n. 2, 176, 177 
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Martyr, Petrus, De novo Orbe, 147 n. 6. 

Matalotes Islands, 30, 32, 60, 61, 130. 

Mauban Harbour, 131. 

Mauna Kea, 196 n. 1. 

Mauna Roa, 11, 14, 195, 196 n. 1. 

Maurelle, Francisco Antonio, 8 n. 2. 

Meares, John, Captain, 200, 205. 

Medina, Andres de, 89, 101. 

Medina. Juan de, Father. 84, 174. 

Meinicke, C. E., 3, 210; Inseln des 
Stillen Oceans, 4 n. 3, 25 n. 2, 97, 
156 n. 

Mendana, Alvaro de, 42, 52, 101, 172. 

Mendocino, Cape, 63, 135, 161, 172. 
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Mendoza, Diego de, General, 56. 

Mendoza, Garcia de, Vicerov, 49. 


Mendoza, Juan Gonzalez, Historia 
de China, 45. 
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Mercator, Gerhard, 66. 
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Milan, Charles Joseph de, Pilot, 97. 
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Mira Island, 194, 195. 
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Montoia, Manuel Perez, Pilot, 
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Morga, Antonio de, 41, 51, 56, 61 —64, 
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bishop, 67. 
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de, General, 


Ocean Island, 106, 211. 
Olavide, Francisco de, General, 
Olea, Juan de, Captain, 54. 
Ongelukkig Island, 76, 168. 
Ophir, 65. 
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Panlog (Pantog) Island, 158. 

Parece Vela Reef, 39, 75 n. 2, 119. 
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Pialogo Tsland, 60, 61 n. 3. 
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n. 4. 

Purchas, Samuel, 168. 
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66 n. 4. 
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108; 1155 1765-2015 

Rica de Plata, 48, 63, 64, 68—79, 101, 
108; "109; EI18E 1T95N227 L255mIO: 
202:n.-2,7203. 

Rico, Gaspar, Pilot, 32, 33. 

Riomero, Geronimo, Pilot, 78. 
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69,71 T25 13. 
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Roca Partida Island, 9; 29, 31, 162, 
176. 

Rodriguez, Baltasar, 49. 

Rodriguez, Estevan, Pilot, 39 n. 1. 

Rodriguez, Juan, Pilot, 91. 

Rodriguez, Manuel, Pilot, 124. 

Rogers, Woodes, Captain, 113. 

Rojas, Antonio Fernandez de, Pilot 
and General, 108, 111, 116. 

Rolf, Bruno, Dr., 36'n. 3, S9m: 1,48; 
57, 81, 104. 

Romero, Cristoval, General, 87. 
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Ronquillo del Castillo, Juan, Captain, 
44. 

Ronquillo de Penalosa, Gonzalo, Go- 
vernor, 44. 
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Rosario Island, 109, 186, 210. 

Rose, Maurice, Captain, 212 n. 1. 
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Santos, Manuel de los, Pilot, 120, 
190. 

Sanvitores, Diego Luis de, Father, 
89, 91, 92. 
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98. 

Van Ortroy, F., Un precieux globe, 
KöT en 


BAND 57. N:o 4. 219 


Vareda, Juan Manuel de la, Admiral, 
Il lf 

Vargas, Joseph Martines de, 115. 
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II. Chart of the North Pacific Ocean; by J. B. Nolin fils 
With the track of the French Ship the ”Saint Antoine” from Peru to China 
in 1708 and back in 1709 
Original in Service Hydrographique de lå Marine at Paris 
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III. The Anson Chart 
After a Spanish Original found by George Anson in 1743 
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IV. Chart of the North Pacific Ocean 
With tht track of the Pilot Francisco Xavier Estorbo y Gallegos in 
1770 


Original in Archlyo de Indias at Seville. 
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V. The La Pérouse Chart 
After a Spanish Original presented to J.F. de Galaup de La Pérousa in 1786 
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VI. Chart of the North Pacific Ocean 
Probably drawn at Manila about 1716—20 
Original In the Library of the Royal Academy of Sclence at Stockholm, 
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nligt K. Maj:ts nådiga förordning af den 26 juni 1890 skall förnyad komparation 

mellan svenska statens riksprototyp för kilogrammet och mynt- och justerings- 
verkets hufvudlikare äga rum hvart tionde år. Den första komparationen mellan dessa 
gjordes i jan. 1894 af K. Ångström och Å. G. Ekstrand, den andra i dec. 1904 af de- 
samma. Af chefen för K. Mynt- och Justeringsverket, myntdirektör K. A. Wallroth 
erhöllo författaren och ingenjör C. G. S. Löwenhielm uppdraget att utföra den tredje 
komparationen, hvilken skulle utföras under år 1914. 

Efter nödiga förberedelser verkställdes denna komparation den 29 och 30 dec. 
1914 i K. Kontrollstyrelsens lokal på samma ställe, där den andra komparationen 
utförts. Då det emellertid visade sig, att lokalen i flera afseenden var olämplig, 
mest beroende på skakningar och svårigheten att hålla en någorlunda konstant 
temperatur i densamma, erhölls af K. Maj:t tillstånd att under sommaren 1915 ånyo 
uttaga riksprototypen från dess förvaringsrum å K. Vetenskapsakademiens lokal för 
en förnyad komparation. Denna utfördes under 5—10 aug. 1915 i en för dessa 
vägningar lämplig lokal nämligen i K. Vetenskapsakademiens arkiv i dess nya byggnad 
vid Freskati. 

Riksprototypen för kilogrammet äfvensom den för metern förvaras af Veten- 
skapsakademien i ett brandfritt hvalf och inom detta i brandfritt skåp, hvarest 
kilogrammet är insatt i en för detta ändamål förfärdigad apparat och skyddad af 
tvenne öfver densamma hvälfda glaskupor. I denna apparat transporterades proto- 
typen till Kontrollstyrelsens lokal. Efter där verkställd komparation insattes proto- 
typen i den apparat, som är afsedd att användas vid dess transport, återfördes till 
sin plats å Vetenskapsakademien, hvarest den fick förblifva i transportapparaten, tills 
den utfördes till Vetenskapsakademiens nya byggnad i och för den andra kompara- 
tionen. Sedan denna blifvit utförd, insattes prototypen i det brandfria skåpet, som 
under tiden flyttats in i ett brandfritt hvalf i akademiens nybyggnad och inställdes 
i den ofvan omnämnda apparaten med glaskuporna. 

Då prototypen i dec. 1914 uttogs, observerades, att den hade en repa å öfre 
plana ytan nära periferien. En dylik är ej omnämnd i någon af de föregående 
redogörelserna för komparationerna och anmärkes därför här. 

Riksprototypen för kilogrammet bär beteckningen N:o 40. Den har enligt 
certifikat från Bureau international les Poids et Mesures en volym vid 0? C. af 
46,410 ml. samt en massa af 1 kg — 0,037 mg. + 0,002 mg. och en volymutvidgnings- 
koefficient af (25859 + 6,5 t)107?. 
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Rikslikarna äro förfärdigade af mässing med en sp. vikt af ungefär 8. Den 
ena — hufvudlikaren — betecknas i det följande med H, den andra — reservlikaren 
— med I. Deras volymer bestämdes af Ångström och Ekstrand vid komparationen 
1894, hvarvid erhölls 

förs ERSENSEE: 21-651 mividEF T2RSR0: 
FORE var IE [217960 mikvider Lons 0 


Någon bestämning af rikslikarnas volymutvidgningskoefficienter har icke blifvit 
gjord. Vid beräkningen af de följande observationerna har jag därför antagit denna 
vara 58 107", hvilket är volymutvidgningskofficienten för »mässing>. 


Hjälpinstrument. 


De hjälpmedel, som vid denna komparation kommit till användning, äro i 
hufvudsak desamma, som användts vid de föregående komparationerna. 

Vid kilogramvikternas jämförelse har sålunda användts en för dylika ändamål 
särskildt konstruerad våg af Rueprecht. En beskrifning af densamma finnes i redo- 
görelsen för komparationen 1894. Här må endast anföras, att omläggningen af vik- 
terna, vågens utlösning och arretering skedde efter samma plan, som vid de före- 
gående komparationarna, och på ett afstånd från vågen af 3.5 m. Afläsningen af 
vågen verkställdes med skala och tub på vanligt sätt. Afståndet från skalan till 
vågens främre fönster var 321 cm: 

Beträffande den Rueprechtska vågen må anföras, att känsligheten hos den- 
samma synes minskas efter hvarje komparation. Vid komparationen 1894 mot- 
svarade 1 skaldel å skalan omkring 0.03 mg. År 1904 var motsvarande värde 0,05 
mg., vid komparationen i dec. 1914 0.o6 mg. samt i aug. 1915 0.07 mg. Visserligen 
föreligga ej uppgifter öfver afståndet mellan skala och spegel vid de två första kom- 
parationerna, men då vågen vid alla kom paraticnerna måste manipuleras på samma 
afstånd på grund af att samma mässingstänger användts vid vågens arretering, om- 
läggningen af vikter m. m., torde ej afstånden mellan spegel och skala varit väsent- 
ligt olika. Orsaken till förändringen i känslighet torde väl närmast bero på en böj- 
ning af vågarmarna vid belastningen med kilogramvikterna. 

En olägenhet hos vågen, som redan påpekats vid komparationen 1894, är den, 
att vikterna, huru noga de än från början äro centrerade på vågskålarna, efter några 
omläggningar komma att stå excentriskt å desamma. Enligt Ångström skulle detta 
bero därpå, att kuggarna i det kugghjul, som drifver vändskifvan, skulle vara något 
för stora eller möjligen ej fullt jämna, hvarigenom vändskifvan får på några ställen 
en ojämn rörelse, som kan förorsaka en liten förryckning af vikternas lägen, samt 
att injusteringen af omtransporteringsmekanismens skilda delar ej skulle vara fullt 
tillfredsställande. Då emellertid ofvannämnda fel observerades af oss först, sedan 
komparationerna påbörjats, har någon injustering af omtransporteringsmekanismen 
icke kunnat göras. Emellertid sökte vi åtminstone eliminera det första af ofvan- 
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nämnda fel genom att vrida vändskifvan vid vikternas omläggning så långsamt som 
möjligt. Trots detta hafva några observationsserier måst kasseras. 

Temperaturen i våghuset har bestämts med tvenne termometrar tillhörande 
justeringsbyrån. Den ena af dem var från R. Fuess, Berlin, och betecknad med N:o 
265, den andra från L. Kapeller, Berlin, och betecknad P. T. R. 61512. Denna 
senare var undersökt vid Phys. Techn. Reichsanstalt i Berlin och visade 0”,o1 för högt. 
Termometer N:o 265 komparerade vi med denna, hvarvid konstaterades, att korrek- 
tionen för Fuess N:o 265 var mindre än 0”,o01. Vid decemberkomparationen var Fuess 
N:o 265 upphängd till vänster i våghuset med sin reservoir i jämnhöjd med vikterna, 
Kapeller P.T.R. 61512 på samma sätt till höger. Vid augustikomparationerna hade 
termometrarna bytt plats. 

Fuktighetsbestämningarna utfördes med en från Meteorologiska Centralanstalten 
lånad hygrometer från Hottinger i Zurich. Hygrometerns angifvelser hafva kontrol- 
lerats med en Assmans aspirationspsykrometer från Fuess, Berlin, tillhörig fysiska 
institutionen i Uppsala. Hygrometern var densamma, som användts vid de före- 
gående komparationerna. Tyvärr synes den hafva en ganska stor efterverkan och 
dess angifvelser torde därför kunna vara felaktiga på 5 2. TI tabellerna här nedan 
äro ej införda afläsningarna å hygrometern utan de ur desamma beräknade värdena 
å fuktigheten. 

För bestämningen af lufttrycket hafva vi ej haft tillgång till annan barometer 
än en fysiska institutionen i Uppsala tillhörig aneroid från Naudet i Paris. Samma 
aneroid har användts vid komparationerna 1894 och 1904. Äfven om det ej kan 
nekas, att aneroiden var ett godt instrument, tillät den dock ej noggrannare afläs- 
ningar än 0,1 mm. Ett noggrannare bestämmande af lufttrycket hade varit önsk- 
värdt. Aneroidens angifvelser hafva kontrollerats med Meteorologiska Centralanstaltens 
normaltermometer. Vid decemberkomparationen var aneroidkorrektionen — 0,7 mm. 
Då korrektionen till normaltyngd i Stockholm är + 0,95 mm., erhölls sålunda baro- 
meterståndet hänfördt till normaltyngd genom att addera 0,25 mm. till det å aneroiden 
aflästa barometerståndet. Vid augustikomparationen var aneroidkorrektionen — 1,65 
mm. och barometerståndet hänfördt till normaltyngd erhålles genom att draga 0,7 mm. 
från aneroidafläsningen. 


Hjälpvikter. 


På grund af den stora olikhet i sp. vikt hos riksprototypen och likarna äro 
deras volymer ganska olika. Af deras ofvan angifna volymer finna vi, att skillnaden 
mellan likarnas volym och riksprototypen är ungefär 75 ml. 

Likarnas viktsförlust i luft af 760 mm. och 15” C. är sålunda omkring 92 mg. 
större än riksprototypens. Vid komparationen är det därför nödvändigt att belasta 
likarna med hjälpvikter till ett belopp 80 å 90 mg. De hjälpvikter, som härvid an- 
vändts vid de föregående komparationerna, kunde vi icke finna. Det var därför 
nödvändigt att använda andra samt att bestämma dessas massor i Jufttomt rum. 
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Som hjälpvikter uttogos tre vikter från en viktsats af kvarts tillhörande fysiska 
institutionen i Uppsala. Viktsatsen bestod af 8 vikter, hvilkas nominella värden 
voro 500, 200, 200, 100, 50, 20, 20 och 10 mg. Af dessa användes vikterna 50, 20 
och 10 mg. som hjälpvikter. 

Dessutom hafva användts dels vid bestämningen af dessa vikters massor dels 
vid känslighetsbestämningarna vid komparationerna följande vikter: en guldryttare 
på omkring 5 mg. samt 5 platinavikter, hvars nominella värden voro 10, 2, 1, 1 
och 1 mg. 

För bestämningen af ofvanstående småvikters värden har jag haft till mitt 
förfogande en fysiska institutionen tillhörig af statsrådet Broch skänkt kvartsvikt, 
som blifvit bestämd vid internationella meterbyrån i Breteuil. Dess massa är 

1 gr. + 0,029 mg. 
och dess volym vid 0” C. 0,3773 ml. 
Vid beräkningen af vägningsresultaten ha antagits följande sp. vikter 


försguld. Fr. 19.32 
för platina ... . 21,50 
för KYVartstiorsk. 2,653 


Bestämningen af småvikternas värden har jag utfört å fysiska institutionen 
under jan. 1915. 

Kvartsvikterna hafva komparerats sinsemellan med en våg från P. Stäckrath, 
Berlin. Vågbalansen är här försedd med en horisontell spegel och ofvan våghuset 
kan ett rätvinkligt glasprisma uppställas så, att balansens svängningar kunde obser- 
veras med skala och tub. Afståndet mellan spegel och skala var 360 cm. 

Vid försöken här i fråga var vågen uppställd i det sydvästra laborationsrummet 
i institutionens källarvåning på en därstädes vid ett hvalf uppmurad stenplatta. 
Tuben med skalan befann sig i ett angränsande rum. Genom en i väggen befintlig 
lucka kunde tuben inriktas mot glasprismat. Genom denna anordning kunde tem- 
peraturen lättare hållas konstant i det rum, hvarest vågen var uppställd, eftersom 
belysningsanordningen för skalan ej befann sig därstädes och observatören endast 
korta stunder behöfde vistas där, nämligen då vikterna skulle omläggas, hvarvid 
vågen måste öppnas. 

Jämviktslägena, deras förskjutning vid vikternas omläggning, vågens känslighet 
m. m. ha beräknats på samma sätt som vid kilogramvikternas komparation. Om 
sättet för dessa beräkningar redogöres längre fram. 

Komparationen mellan den lägsta kvartsvikten och guld- och platinavikterna 
samt dessa senare inbördes har verksställts med en våg från Wilh. Kuhlmann, Ham- 
burg, tillhörig kemiska institutionen i Uppsala. Slutligen hafva de relativa värdena 
på 1 mg.-vikterna uppmätts på en Nernsts mikrovåg, tillhörig fysiska institutionen. 

I det följande betecknar en siffra inom [ ] som vanligt en vikts nominella värde. 
För guld- och platinavikterna användas dessutom beteckningarna [ ju och [ Jp. Vi- 
dare betecknar k& värdet i mg. af en skaldels utslag på Stäckraths våg, I detsamma 
på Kuhlmanns och m på Nernsts mikrovåg. 

Vägningarna gåfvo följande likheter: 
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[1000] — [500] + [200] + [200]+ [100] — 1.27 k 
[500] — [200] + [200]+ [100] — 1,6 k 

[200] = [200] + 0,55 k 

[200] = [100] + [50] + [20] + [20] + [10] — 1,45 k 
[100] = [50] + [20] + [20] + [10] + 0,39 k 


2 
Mad | Ga 
kalle SIT 


[50] = [20] + [20] + [10] + 0,75 k 
[20] =[20] 
[20] =[10] + [10], + 0,60 & + ö(V—Vpi) 
[10] = [10]. + 0,65 & + ö(V,—Vp) 
FE 

k= [1] Pt 31,67 
[10] - [S]au Re [2]b: AT [1]: F [1Y'p: r ke ö (Vx Mår = Mal 2,49 l 
[Sa — [200 + [Ile + [1]: + [11 ect (Vi Ve) + 6,61 Lt. 
[25 =S 2:00 1. 
FIRE un 
[1], =m 35,5 
[1]5, =m 34,7 
[1], =m 35, 


Ur dessa ekvationer kunna massorna beräknas för de olika vikterna. De tre 
hjälpvikternas sammanlagda massa blir i lufttomt rum 
[50] + [20] + [10] = 80,0593 mg. 
och de vid känslighetsbestämningarna använda vikternas 
[5], = 5,0837 mg. 
[TE = 039985 mg. 


Komparationernas beräkning och resultat. 


Vid komparationerna hafva, som ofvan nämnts, förfarits efter samma schema 
som vid de föregående komparationerna. Sedan vikterna insatts i vågen och centre- 
rats på skålarna, har vågen lämnats orörd någon tid, vanligen 2 å 3 timmar, för ut- 
jämning af temperaturdifferenser i densamma. Vid de serier, som gjorts under för- 
middagarna, hafva vikterna i regel insatts i vågen redan på kvällen dagen förut. 

Vid början af hvarje serie har först temperaturen i vågen aflästs, därefter 
hygrometern och aneroiden samt slutligen trådkorsets läge å skalans bild, då vågen 
var arreterad. Denna senare afläsning, som 1i det följande betecknas som vågens 
nollpunkt, gjordes för att eliminera en möjlig rubbning af tuben och skalan i för- 
hållande till vågen. WSärskildt å Kontrollstyrelsens lokal, där golfvet var af trä, var 
detta nödvändigt, ty allteftersom observatören stod på ena eller andra sidan af 
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kikarestativet, kunde en liten förskjutning observeras af jämviktsläget åt ena eller 
andra hållet. I allmänhet var där också, som synes af tabellerna i bihanget, en 
kontinuerlig ändring af nollpunkten. 

Sedan vågens arretering därefter långsamt utlösts, hafva fem på hvarandra 
följande vändpunkter aflästs, någon gång flera, dock med iakttagande af att aldrig 
första vändpunkten efter utlösningen af arreteringen tagits. Vågen har därefter 
arreterats och vikterna medelst omflyttningsmekanismen fått byta plats å vågskålarna. 
Sedan hafva samma vägningsoperationer som förut utförts o. s. v. Efter slutet af 
hvarje serie, i regel omfattande fem eller flera omflyttningar af vikterna, hafva aneroid, 
hygrometer och termometrar aflästs. Alla manipulationerna hafva utförts på 3.5 m:s 
afstånd från vågen. 

Beräkningen af jämnviktslägena har gjorts på följande sätt. Låt 8,, 8. 0. 8. V. 
vara vågens på hvarandra följande vändpunkter. Jämviktsläget har då beräknats 


ur formeln 
ER EL EEE 


2 3 2 6 


om antalet vändpunkter varit fem och med en motsvarande formel, om antalet varit 
större. 
Ändringen ni jämviktsläget vid vikternas omflyttning har beräknats ur formeln 


hvarest bokstäfverna med udda och jämna indices beteckna olika lägen af vikterna. 

Låt vidare M, och M; beteckna vikternas massa, v, och v, deras volymer, 
J massan af en ml. luft vid ifrågavarande barometertryck, temperatur och fuktighet, 
n ändringen i jämviktsläget vid vikternas omflyttning samt Ah värdet af en skaldels 
utslag, d. v. s. vågens känslighet, så är 


å N n 
JET Ur (EV) 00 3 as 
hvarest m och v äro hjälpvikternas massa och volym. J har beräknats ur formeln 


j 0,0012928 (H — i €e) 
(ÖR ETTAN 
(1 + 0,00367 t) 760 


där H betecknar lufttrycket korrigeradt till normaltyngd, e vattenågans tryck samt 
t temperaturen. 
Uttrycket 


0,0012928 
1 + 0,00367 t 


har tagits ur Landolt-Börnsteins tabeller, 2:dra upplagan, 1901. 
Beträffande komparationerna må för öfrigt följande andragas. 
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På fm. den 29 dec. 1914 gjordes en komparation mellan fysiska institutionens 
normalkilogram och mynt- och justeringsverkets kontrollkikare N:o 4,,,. hufvudsak- 
ligen i afsikt att kontrollera vågen, dess omläggningsmekanism m. m. Den därvid 
utförda känslighetsbestämningen har användts vid beräkningen af de på em. gjorda 
komparationerna mellan hufvudlikaren och reservlikaren. 

Den 30 dec. utfördes fyra serier komparationer mellan hufvudlikaren och riks- 
prototypen. Då barometerståndet under dagens lopp varierat högst betydligt, har 
ej här för serierna II—IV som vid öfriga serier mediet af barometerståndet före och 
efter serien tagits, utan barometerståndet har uträknats för tiden vid omläggningen 
af vikterna och detta barometerstånd har användts vid beräkningen. Härvid har 
antagits, att barometerståndet varierat lineärt under en serie. I dagens observations- 
tabeller äro dessa barometerstånd utsatta. 

Vid vägningarna i aug. 1915 hafva känslighetsbestämningarna i allmänhet an- 
ordnats symmetriskt i afseende på komparationerna, så att känslighetsbestämningarna 
utförts både före och efter komparationsserierna eller mellan tvenne serier. 

Vid komparationen den 10 aug. mellan N:o 40 och I visa jämviktslägenas 
förskjutning (nr) i de båda serierna en kontinuerlig gång, hvars orsak jag icke kunnat 
finna. För att emellertid 1 någon mån eliminera denna gång bar jag bildat mediet 
af första observationen (n,) i ser. I och sista (ng) i serien II; af andra i ser. I och 
II samt af sista observationen i ser. I och första i serien II. Dessa värden finnas 
tab. XL. 

Vid de föregående komparationerna 1894 och 1904 har riksprototypen endast 
jämförts med hufvudlikaren. Denna senare har sedan jämförts med reservlikaren 
och ur denna komparation har reservlikarens massa beräknats. Vid vägningarna i 
aug. 1915 har emellertid riksprototypen jämförts både med hufvudlikaren och reserv- 
likaren. Som kontroll har äfven hufvudlikaren och reservlikaren jämförts med hvar- 
andra. 

Observationsprotokollen vid komparationerna finnas i tab. I—X. 

Resultatet af komparationerna hafva gifvit följande värden å likarnas massor. 


Den 29 och 30 dee. 1914. 


Den 30 dec. N:o 40 och H. 
Ser. I H=N:o 40 + 6,738 mg. 
H=N:o 40 + 6,723 > 
H=N:o 40 + 6.737 > 
H = N:o 40 + 6,733 mg. 
Ser. II H=N:o 40 + 6,728 > 
H = N:o 40 + 6,728 > 
H = N:o 40 + 6.742 > 
H=N:o 40:+ 6,733 mg. 
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Ser. kbibo EE N:o 


Ser. rv 


H= N:o 
H =N:0o 
H= N:o 
H — N:o 
H=N:o 
EFREN:S 
FREN:S 
H = N:o 
H= N:o 


40 + 6,690 
40 + 6,711 
40 -+ 6,716 
40 + 6,708 
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mg. 


» 


40 + 6.725 


40 + 6,710 
40 + 6,716 
40 + 6,727 


40 + 6.723 


40 + 6,722 


Tages mediet af samtliga medier erhålles 


hvaraf 


Härur beräknas 


H = N:o 


Eke 


Den 29 dec. 
I = H — 0,847 mg. 
I = H — 0,850 > 
IT =H— 0 s85 | > 
I =H — 0,837 


40 + 6,724 
+ 6,687 


Hce 


mg. 


Den 5—10 aug. 1915. 
NE0r4000cKkTEL 
Den 6 aug. H=N:o 


Den 10 avg CHE N:o 


al NEO 
H = N:o 
H=N:o 
H = N:o 
H = N:o 
H = N:o 
HEN: 
H = N:o 
H = N:o 


Mediet af dessa två serier gifver 


hvarur beräknas 


ENT 


Fr="10kg 


40 + 6,694 
40 + 6,688 
40 + 6,783 
40 + 6,740 
40 + 6,702 
40 = 6,695 
40 + 6,717 
40 + 6,686 
40 + 6.714 
40 + 6 721 
40 + 6,707 


40 -+ 6,712 
. + 6,675 


mg. 


mg. 


mg. 
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Deng auce!s I =SN:o 


Den 10 aug. 


Mediet af dessa serier är 


I =N:o 40 + 5.877 mg. 
hvarur erhålles I=1 kg. =—+ 5,80 mg. 
Som kontroll är vidare bestämdt 
Huoch. I. 
Den 5 aug. H—I= 0,813 mg. 
H — I = 0,850 
H — I — 0,364 
H—T=0.839 
H— TI =0,848 mg. 
Den 9 aug. H—T=0.,856 
H— TI =0,876 
H—TI= 0.86 > 


Mediet af dessa är 


Tages differensen mellan de värden, som erhållits under augustiobservationerna 
på rikslikarnas massor, erhålles H—T= 0.835, hvilket värde endast på 0.018 mgr. skiljer 
sig från det, som direkt blifvit funnet genom komparation mellan H och I. 
noggrannheten hos de erhållna värdena på respektive massor med de anordningar vi 
haft till värt förfogande torde uppgått till + 0,03 mg., ligger detta värde alltså inom 


felgränsen. 


Sammanföras de värden, som erhållits på massorna hos H och I vid de skilda 


komparationerna, erhålles 
Dec 
Dec. 
Dec. 
Aug. 


Dec. 
Dec. 
Dec. 


Aug. 


I =N:o 
I =N:o 
I =N:0 « 
IT =N:o 
I =N:o 
1=N:0 
EST 


40 + 5,857 
40 + 5,864 
40 + 5.899 


H—TI1I=0,859 mg. 
H—T1=0,853 mg. 


BAND 5/1. 


kg. + 6,69 mg. 
kg. + 6.67 


l 
1 

= 1 kg. + 6.69 
l 


N:O 5. 


11 


Då 
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Häraf framgår, att det värde, som i dec. 1914 erhölls å hufvudlikaren, öfver- 
ensstämmer med det, som erhölls 1894, och det värde, som beräknas ur augusti- 
observationerna, ligger mellan de värden, som erhöllos 1894 och 1904. Hvad beträffar 
reservlikaren, ligger det dec. 1914 erhållna värdet mellan de värden, som erhöllos vid 
första och andra komparationerna, samt värdet ur augustiobservationerna i öfver- 
ensstämmelse med det vid andra komparationen. Häraf framgår, att någon ändring 
i rikslikarnes massor icke kunnat konstaterats under tiden dec. 1894 till aug. 1915. 
De funna olikheterna på massorna vid de skilda komparationerna, uppgående till 
2 å 3 hundradels milligram, torde hufvudsakligen bero på bristande noggrannhet vid 
bestämningen af lufttrycket. 


Tab. 1. Känslighetsbestämningen den 29 dee. 1914. 


Tid Barometer Termometer 
Början 11" 0” fm| 746,6 mm | +16”,90 | | | 
Slut 12" 45” em | 746,2 mm | + 16,60 | | | 
I I I 3 2 = = I 
RN FR | Set ESS T (RES : | i SSE ERA | 
Vänstra skålen | Högra skålen | Vändpunkter Jämviktsläge/ Vänstra skålen | Högra skålen Jämviktsläge 
| | [ 
| I - | I 
N:o 4xxa F] IL 1250 | [Fi] [N:o 4xxx] + | 216,6 
a EE i NS 216,0 
ku å Pt 216, 
Ft | 181,2 147,3] 175, 
113,9 215,6 
90,3 | Lula 
204,6 | 147,8 | | 217,5 194,7 
91,9 172,1 
203,1 | | 217,0 
93,3 | | 172,6 
185,4 | 160,0 | 
110,9 147,8 | 230,1 195;3 svan 
184,2 | 160,9 | 
111,8 | | 229,0 
| 183,1 |. 162,0 
I 
189,8 | | 174,8 | | 
106,7 147,8 | 210,2 192,7 | 
188,3 | | 175,2 
107,8 | | 209,9 
[SLS | 175,8 
——— | —— = | 
190,0 | 174,5 | | 
106,6 148,0 210,1 192,5 
188,8 | | 174,9 | 
107,8 | | 209,8 
187.5 175,5 | 
ses SE I RR 
| | 
210,0 | 128,6 
84,9 147,0 I 258,3 193,9 
207,9 | 130,4 
87,0 | 256,6 
206,3 131,9 
förker 209 192 
,d 2,9 
176,7 : 
| 208,9 
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Barometer | Termometer 


| Tid 
Början 12" 50” em| — 746,2 mm EL116760 
Slut 1" 55” em | 745,9 mm 16260 


Högra skålen | Vändpunkter Jämviktsläge 
U| 


Vänstra skålen | Högra skålen | Vändpunkter Jämviktsläge Vänstra skålen 


--—— 0 0-0 - nn 88s>sonwnwnonnusssw——OOO— —— — !: 


1]'Pt N:o 4xx 281,8 - [N:o 4xxx]l [F] + [1]'Pt 211,3 
[F] + [NP: | xl 170,3 225,7 20,5 115,3 
280,1 208,6 - 
172,1 23,5 
278,9 206,0 
177,2 4158 
270,4 224,2 187,3 114,8 
178,8 43,2 
269,1 185,1 
180,0 45,2 
| 181,0 43,2 e 
| 266,0 223,8 FRELS5 114,9 
| 182,2 45,5 
| 264,9 184,0 
| | 183,5 47,3 
183,0 38,1 
| 264,0 223,6 189,9 114,7 
| 184,3 40,9 
| 262,0 187,8 
185,4 428 
= Eg 185,9 
44.5 
184,0 pla 
1LA263,9 224 3 
| 185,2 186,0 
262,8 45,6 115,2 
186,3 183,9 
i 4 6 Ci å 47,4 
182,0 
Tab. II. H och I den 29 dee. 1914. 
| 
Tid Barometer Termometer Å 
Nee Yr h. Fuktighet 
Början 5" 45” em | 744,8 mm 16”,40 = 16”,40 Im 
/o 
Slut 6" 30” em | 744,9 mm 16”,39 16,48 
Vänstra skålen Högra skålen Vändpunkter Jämviktslägen Nollpunkt FER 
943 - 
I H 15,5 154,7 184,2 154,7 
193,1 
116, 
192,1 
235,6 
H i 148, 191,8 184,1 191,9 
234, 
149, 
233, 
116,2 ; 
I H 189,2 153,0 183,9 153,3 
117,3 SA 
188,2 
118,2 
| 
| | 161,0 | 
H | 10 | 219,0 190,2 183,6 190,8 
| 161,9 
| 218,0 
162,7 
108,6 
1 H 198,4 153,8 183,4 154,6 
| 110, 
197, 
SNS 


SIA 


Ser. II. 
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Tab. III. H och N:o 40 den 30 dec. 1914. 
I Tid Barometer se | 
ar Er Termometer 
Början 117507 fm 743,7 mm Vv. h. Fuktighet | Re Korr. jämvikts- 
Slut 1" 0” em | 744,9 mm | 155,90 157,92 47 Y, | Nollpunkt läge 
- —.t SE 16,00 162,03 | 
Vänstra skålen Högra skålen | 
H + N:o 40 SS 
; 205,8 129,5 185,9 129,5 
[50] + [20] + [10] 54,5 
203,5 
56,0 | 
N:o 40 H + [50] 281,4 
- srils0 le 165,0 223,2 185,5 223,6 
[20] + [10] 280, - 
166,6 
279,4 
H + [5 N:o 40 80,0 
ol j 178,5 129,5 185,0 130,4 
[20] + [10] 81, 
: 177,2 
82,4 
N:o 40 H + [50] + 259,2 
SS . opsa 1882 223,5 185,0 224 4 
VA [9] 
[ 3 189,0 
257, 
H + [50 N:o 40 179,8 
EARL 5 80,0 129,5 184,8 130,6 | 
[20] + [10] 178,7 | 
81,0 | 
VT | | 
— ae——— = — — = — = —- = = I — — — = = = -— — -- — 
Början 1" 10” em 744,9 mim 165,00 165:03- | 75 Beräknadt 
Slut 2" 5” em 746,0 mm 162;00; "167,02 DN barometerstånd 
H + [50] N:o 40 69,7 
[50] + 4 187,0 128,6 184,7 128,6 744,9 | 
[20] + [10] 7150 2 
183,4 
72,2 
N:o 40 H + [50] + 134,0 
s | tl ] "812,5 223,8 184,6 223,9 
[20] + [10] 136,1 
310,4 
138, 
H - [6 N:or40 201, | 
I [ 0] + N:o 6 53 127,0 184,5 127,2 745,45 
[20] + [10] 199,5 
54, 
197,9 
N:o 40 H 265,9 
r 2 öd 187,2 226,3 184,3 226,7 
2 264,8 
IE 188,2 
264,0 
50] + N:o 4 69,9 | 
H + [50]. N:og20 äPäeLs 126,0 184,1 126,6 746,0 
[20] + [10] 71,0 
180,0 
73,2 
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| rd Barometer 

JR SEGA j Termometer 

| Början 2" 25" em 146,4 mm | Vv js Fuktighet | Korrigerade Borälenedd 
| Slut 3” 30” em Nollpunkt 


| 
| 60 Bot 
747,7 mm 67,01 3,05 | 47 Y, jämviktslägen barometerstånd 
| 162 09 L6S LA | | 
U 


| Vänstra skålen Högra skålen 


H + [50 N:o 40 180,5 | Ser. III. 
[Sol 2 0 6. 183,9 126,8 
[201 + [10] | 179,0 
I I 
: | ITS 
N:o 40 H + [50 | 267,5 z 
. (BO) 188,5 227,7 183,8 227,8 746,4 
[20] + [10] 266,3 
189,5 
265, | 
H + [50 N:o 40 179,8 i 
BOK 5 EE 125,3 183,8 125,4 746,6 
[20] + [10] VS 
| 12,9 
| 176,5 
N:o 40 H + [50 266,3 
: Mee 189,0 227,4 183,6 227,7 746,8 
[20] + [10] 265,0 
| 189,9 
| 264,7 
H + [50] + N:o 40 67,8 ' Tr 
179,0 123,7 183,5 124,1 747,0 
[20] + [10] 69,0 
Igen 
I F0,1 
N:o 40 H + [50 164,6 i 
| POE Er 29000 227,8 183,5 228,2 47,4 
[20] + [10] 166,2 
288,9 | 
167,8 
Hö-Lib0]-t. | N:o 40 43,0 i 
| 199,7 121,9 183,3 122,5 
| [20] + [10] 45,0 
197,9 
46,8 
Början 6” 50” em 750,6 mm T6F:TOL 165,12 Hag 
Slut 7" 35” em 751,3 mm 162,12 . 16,18 Är 
N:o 40 Jere OA 189.1 SN SE 3 3357 
250, 200, 2,8 På | 7 
[20] + [10] 190,5 å Ser. IV. 
284,9 
191,9 
Er FiUbOlE- N:o 40 er RR SL BT Be ve å 
é 9, | 8 750,7 
[20] + [10] Nelo 5; 
62,5 
| 175,6 
N:o 40 H + [50] + 187,0 032 sy Sa 536 50 
203,2 230,4 ; 230,1 750,8 
[20] + [10] 1883 oe) a i 3 . 
189,6 ; 
NT SE SE gs 116 185,0 11 51 
I = st DT 4 7,5 751, 
| [20] + [10] 190,2 ? 5 Sr 
| 44,0 
| 188,5 
| N:o 40 H + [50] + 294,0 [ 
175,2 234,4 185,0 235,2 
| [20] + [10] 292,9 
176,9 
291,2 
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Tab. IV. Känslighetsbestämningen den 30 dec. 1914. 


Tid Barometer 
AA RE is "Termometer 
Början 8" 0" em 751,6 mm OS i Fuktighet | Beräknadt 
Slut 8" 55” em 752,5 mm 167,12. 16,18 479, Nollpunkt | jämviktsläge 
- års a | 
Vänstra skålen Högra skålen | | 
U U 
N:o 40 + [1]'p H + [50] + 184,9 
IDE AS 318,8 252,3 184,9 252,3 
[20] + [10] 186, 
317,0 
188,3 
N:o 40 H + 150] + [20] 171,5 
; 269,5 220,8 184,9 220,8 
+ [10] + [1]'Pt 172,8 
268,2 
174,0 
N:o 40 + [1]'P H + [50] + 180,8 
: ; EN 319,5 250,6 184,9 (250,6) 
[20] + [10] | 182,6 
317,8 
| 184,3 | 
N:0.40 H + [50] + [20] | 279,0 il = NE js 
S POLE É | FRNE163,5 220,9 184,8 221,0 
+ [10] + [1]'Pt 277,9 
165,0 
276,0 
N:o 40 + [1]'P H + [50 319,0 
SR Ra ERTS5: 252,2 184,9 252,2 
[20] + [10] 317,9 
187,4 
316,1 | 
Neor40 SIIE60)-- 20) 184,2 
Na ESS -z 1854, 268,0 291,3 184,5 221,7 
: d,1 
YR sa 
186,1 | 
Tab. V. H och I den 5 aug. 1915. 
Tid Barometer | 
RAA RA dz 'Termometer 
Början 4" 30" em 156,7 mm Lå h. Fuktighet 
Slut 5 10” em 756,8 mm 18” ,40 18” ,40 67 2, Nollpunkt 
= 18”,60 18,55 
Vänstra skålen Högra skålen 
| | 
H + [1] 1 [6 276,8 | | 
FEN | 381,0 | 329,2 276,0 
| 278,1 | 
370 
279,4 
os" - — sk I —— a — — — 
H I + [l]'Pt 20 
K | 326,0 | 300,2 276,0 | 
275,0 | 
| 325, | 
| 275,6 
H + [l]'Pt ER | 276,0 | 
] TIS 382,0 329,3 276,0 | 
277 NS 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. 


BAND 51. 


N:O 5. 


2 SUG! 
Börj. 5" 15” em 
Slut. 6" 40” em 


Barometer 
756,8 mm 


757,2 mm 


Vänstra skålen 


H 


Högra skålen 


Termometer 
V. h. 
18”,60 18,55 
18”,70 — 18”,65 


Fuktighet 
67 "0 


315,5 


Nollpunkt 


281,3 


280,4 


314,9 


281,6 


Börj. 10" 50” fm 
Slut. 7" 45” em 


I + [l]'Pt 


H + [l]'Pt 


2 
236,3 
236,9 


I + [1]'Pt 


276,0 


294,0 


, 


H + [1]'Pt 


222,9 
223,8 
224,8 


266,2 


276,0 


K. Sv. Vet. Akad. Handl. 


Band 54. N:0-5; 


gi 
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Tab. VI. H och N:o 40 den 6 aug. 1915. 
| Tid Barometer | | 
| 2 An Termometer | 
Börj. 10" 207 fm 759,3 mm | v. h. | Fuktighet i j Korr. jämvikts- 
| Slut. 11” 50” fm 759,4 mm = | 187,50 18,50 63 94, NONE jägen 
I 5 Ne = = 18”,80 18”,75 
| Vänstra skålen Högra skålen 
ESO N:o 40 312,8 
| | 175,9 | 244,0 275,4 244 0 
[20] + [10] | | 311,3 
| | | 177,5 
| 309,8 
| N:o 40 H + [50] + 283,0 
| 419,8 351,8 275,4 351,8 
[20] + [10] 284,9 
418,2 
| 286,0 
H + [50] + N:o 40 | 286,2 kr 
Aa i | 198,9 242 3 275,4 242 3 
[20] + [10] | 285,1 
| | 199,9 
| | | 284,2 
2 AR SE AR a = 
N:o 40 | H + [50] + 276,3 
INR o18. 24 350,6 275,5 350,5 
är AL dp 
279,7 
EN : N:o 40 291,5 dä 
"ETSI d "195,5 243,3 275,5 243,2 
| [20] + [10] 290,6 
196,6 
| | 289,5 
Börj. 125 0-m 759,4 mm 18”,80  18”,78 34 
33 
Slut. 1" 55” em 759,0 mm 192,10 192,05 E 
| H + [50] + [20 N:o 40 266,9 
(TEESF BONO dä 362 315,1 275,1 315,1 
[10] + [5lau 268,0 
361,8 
269,0 
= fe — — 
H + [50 N:o 40 + [5], 59,6 
RR SNR € "270,2 165,6 275,3 165,4 
; 212 
RAS 255 268,0 
64,8 
| H + [50] + [201 + N:o 40 281,0 
| TN ) R Ian 9 SA BSR 317,1 275,3 316,9 
PE , I 
FR RE 351,8 
282,5 
FER b0]eR FIN A0RRSIGA 61,9 i 
Fd sen RSA 273,0 168,1 275,5 167,7 
[20] + [10] | 64,2 
270,9 
66,3 
[ET (60) 20 N:o 40 — 362,2 
| ] SE 1 V SN 267,6 314,5 275,5 314,1 
| 0 
pr (sen 208, 
359,8 
H + [50 N:o 40 + [5]A 41,7 
EE rSRIee ? [5lAu 296,9 170,1 275,7 169,5 
[20] + [10] 44 8 
293,7 
| 47,8 
GAA 278,3 
ST ] i + 2100 248,5 313,5 275,9 312,7 
NA FREE SÄTE 
279,6 
FR 50 TINor0L 6 EES 
| 3 SK a 58,6 165,2 275,6 164,7 
| SE 2 60,9 
| 267, 
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Tid Barometer | 
SR BYE Termometer | 
Hör tprcar rem KSS:0kemeR v. h. Fuktighet FÖRA RANA Korr. jämvikts- | 
h Mm 2 & 
Slut. 6" 20” em 759,1 mm z 80 Få 80 63 24, ON Been 
100 2595 | 
Vänstra skålen Högra skålen ij 
H + [50] + N:o 40 + [5]Au 273,9 ao 6 en 
» , 2 ,3 , 
[20] + [10] 271,1 2 100:g 
268,8 vd 
H + [50] + [20] + N:o 40 266,0 SET 3 oe 
5 5,1 ; 
[10] + [5lAu 267,2 2 5 149 
SAR 362,4 | 
H + [50] + N:o 40 + [5]Au 273,0 5 OR 5 
3 ; 175,4 | 
[20] + [10] 270,2 2 Esra | 
267,9 OR 
H + [50] + [20] + N:o 40 219,5 agg sjö Sr 
, ,9 21 ,” 
[10] + [5JAu 280,5 fn 2100 
ola 250,9 
H + [50] + N:o 40 + [5]Au 274,1 ör ög 3 | 
, 2 a 5, I 
[20] + [10] 271,5 VU LO:S | 
3000 | 
Börj. 6" 25” em 739,1 mm 19”,00 — 18”,95 9 | 
Slut. 7" 30” em 759,0 mm 19,00 — 197,00 v | 
H + [50] + N:o 40 277,1 $09 äg . 
V Må 55 SL 275, 2 
[20] + [10] 276,2 rd L | 19,6 43,1 
275,5 | 
N:o 40 | H + [50] + 280,6 4088 345 sJja 345 
, 2,0 275,6 | ; 
[20] + [10] 280 2 200 
283,5 ; 
H + [50] + N:o 40 279,0 SAR J4T a i 
[20] + [10] OB, SUR | Sk 
Se 205,1 | | 
(8 | 
N:o 40 H + [50] + all Sm 36 | TRE 
280,6 , 275, 5 
[20] + [10] 409,9 000 27 | SR rs 
408,2 RR I 
2 | 
ER-E50]-E N:o 40 290,9 ant Re | 
VA id 24 
[20] + [10] Oe N CS | Se | 
288,5 | | 
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Tab. VII. I och N:o 40 den 7 aug. 1915. 
Td Barometer | 
sm SR sng Termometer | 
Börj. 10: 15 fm 758,1 mm v. h. Fuktighet | NET ia Korr. jämvikts- 
Slut. 11" 10” fm 758,2 mm 187,88 187,84 63 2 | okpunkt Jägen 
= = | 19”,03 — 19”,00 | 
Vänstra skålen Högra skålen 
I 
Ts [50] N:o 40 287,0 
NG I 226,6 275,0 226,6 
[20] + [10] 285,8 | 
168,0 
| 284,5 | 
N:o 40 I + [50] + 219,4 | 
BOO ola 229 361,8 | 275,0 361,8 
| 3 ATA 4490 | 
| 283,2 | 
439,3 | 
284,9 | 
(EE ; N:o 40 | 2887 | 
| RUSE 164,0 226,0 | 275,1 225,9 
| [20] + [10] 287,2 
I 165,4 
285,9 
N:o 40 TS-E 281,9 
3 439,1 360,9 275,2 360,7 
[20] +[10] | 283,5 
| 437,2 
| | 285,1 
TEI50]- N:o 40 155,9 
PR a ; SE 296,0 226,3 275,1 226,2 
v KeA 044 
158,9 
293,0 
160,2 
Börj. 11" 15” fm 758,2 mm | 192,03 19,00 AO 
Slut. 12" 10” em 758,2 mm | 19218 198514 2 
= i T 2 = 
I + [50 201] + N:o 40 | 281,0 
RS ] sele ND 300,6 275,2 300,6 
Re TNG 
282,0 
| 50]+[201+[10] | N:o 40 + [5 271,6 
Ares a a 37,9 154,2 275,3 154,3 
269,0 
"40,7 
266,3 
[Tor 20 Nor 40 = 276,0 
| ESE0I kn Z "326,2 301,3 275,3 301,2 
[10] + [5]Au 276,8 ö 
25,5 
277,6 
lr [B0]-= 120] MOLN: 040 SIA 273,0 | 
| I+[50]+[20]+[10] | o 40 + [5]Au SR 154 275,4 154,4 
270,8 I 
39,0 
267,9 
41,8 
265,8 
Ur 2 N:o 40 332,4 | 
| I + [50] ONES o 271,5 301,9 | 275,4 301,7 
I 
[10] + [5]Au 331,8 SR | 
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| I 
Tid Barometer | | . | 
| VE ENE | eg Termometer | | 
Börj. 12" 207 em 158,2 mm V. h. | Fuktighet | Noll - Korr. jämvikts- 
| Slut. 1" 10" em | 758,2 mm 197,03 197,00 | 63 24, Nollpunk lägen 
= 9r:22 19,20 | 
Vänstra skålen Högra skålen 
| I U I 
| 
2 N:o 40 | 281,7 | 
| I+[50]+[201+T10] N:o | sa ben S05:s Så 
| 280,3 | 
176,4 | 
| 279,0 | 
N: | 20]+[10] | — 435,6 | 
N0g=0 | T-FIBOIEL JARO] 282,5 | 358,6 275,3 358,6 
| 434,0 2 | 
| 482:0, 
286,0 
; 430,5 i 
201 N:o 40 | 288, 
fä Por 201-F10] : | 165,0 226,2 275,3 226,2 
| ee 166,2 
| 285,5 ? 
: | 1+[50]+[20]+[10] | 301,0 | | 
OD SBIS91ERE01A 01 ANSE. | 358,6 275,3 | 358,6 
I 302,2 
| 414,2 
| 303,7 
= D FÅ OR Ia 
| I+[50]+[201+L10] N:o 40 | SE lg te so | Sö 
| lösa LAS | 
| | 276,1 | 


Tab. VIII. H och I den 9 aug. 19135. 


| T 
Tid Barometer | | | | 
"Sf FIER | VE Termometer | | 
Börj. 107 55" fm | 154,6 mm Vv. h. Fuktighet Nol - | Korr. jämvikts- 
Slut. 11" 50” fm 754,9 mm 19,10 19,09 63 26 SSOMPPRS. lägen 
| TOS20-— 197 24 | 
Viönstra skålen Högra skålen | | 
| | | 
I H 255,0 | | Zz | 
7 -296;6 | 279,9 | 275,6 276,1 
255,6 | | 
296,0 — | | 
256,0 | | 
295,7 — | 
256,4 | 
H | i | — 277,6 | 
| 342,7 310,3 275,7 310,4 
| 278,4 | 
342,0 
| 279,1 
I H | 261,0 A | 
| 288,4 274,8 | 275,8 274,8 
| 261,2 
| 288,8 
261,6 
H I 275,7 Å 
344,6 310,3 275,8 | 310,3 
276,5 
343,8 
271,1 
I H 246,2 Ce . 4 
306,5 276,6 275,8 | 276,6 
247,0 
305,9 
247,8 
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Tid 
Börj. 11” 
Slut. 12" 40” em 


KEM 


55 fm 


Barometer 
754,6 mm 


754,9 mm 


Vänstra skålen 


I + [ölau 


Högra skålen 


EH 


Termometer 
h. 
197,24 


19,41 


MÅ 
19,29 
197,41 


300,8 
301,9 
302,9 


397,4 
396,2 


| 


Fuktighet 
63 0 


Nollpunkt 


Korr. jämvikts- 


lägen 


349,4 


FH Bl 


122,3 

280,8 
124,7 

279,0 
126,3 


275,9 


202,2 


I + [5]Au 


285,0 

413,0 
286,7 

411,5 
288,2 


349,5 


H + [5]Au 


285,6 
283,6 
281,8 


118,6 
120,9 


201,8 


276,0 


201,7 


I + [5]Au 


300,1 

397,9 
301,3 

396,8 
302,8 


349,4 | 


349,3 


Tab. IX. H och N:o 40 den 10 aug. 19135. 


ABL 
Börj. 10" 45” fm 
Slut. 11" 35” fm 


Barometer 
755,4 mm 


755,8 mm 


Vänstra skålen 


N:o 40 


Högra skålen 


| H+[50]+[20]+[10] 


Termometer 
Nf 6 
IOFS IA 
197,31 — 19”,30 


Fuktighet 


66 20 


SBN 


Nollpunkt 


245,2 


Korr. jämvikts- 


lägen 


| H+[50]+[20]+[10] 


N:o 40 


247,3 


EN: orA0 


H+[50 +[20]+[10] js 


336,0 


| H+[50]+[20]+[10] 


N:o 40 


247,9 


275,5 


247,6 


| N:o 40 


H+[50]+[201+L10] | 


336,0 


275,5 


335,7 


KUNGL. SV. 


VET. 


AKADEMIENS HANDLINGAR. 


BAND 5/7. 


N:O 5. 


| 
Tid Barometer | 
| ad SEE N Termometer | 
| Börj. 11" 45" fm 755,8 mm Vv. h. | Fuktighet Korr. jämvikts- | 
| Slut. 12" 40” em 755,8 mm 197,32 197,31 | 66 24, Nollpunkt lägen 
| 19”,52 197,49 | 
| Vänstra skålen Högra skålen | 
H + [50 N:o 40 278,9 
| 0 OM ” 5 365,0 322,3 275,5 322 3 
| [20] + [10] + [5lau | 280,0 a i 
| | 364,1 | 
281,0 | 
Sö RR Neo [blan AN 271,2 174,6 275,5 174,6 
7 | 5 269,0 
| 8153 
266,8 
| 83,0 | 
HELIGBO]E I | N:o 40 366,0 YR ESR 
| 78, 322,0 PU JD 
[20] + [10] + [5]Au 365,0 j 
| 3641 | 
H + [50] + | N:o 40 + [5]Aau INS NER a | 
POT+ [10] | 0698 79,0 174,8 275,3 175,0 
| SS | | 
| 267,0 | | 
| 83,5 | | 
| | 264,9 | 
Herb | Neo 40 2803 352,9 Fr 5 ET 
| 280, 21,4 275,3 2 
| [20] + [10] + [5lau 362,2 vh 3E006 
| 281,1 
| 361,3 | 
Tab. X. I och N:o 40 den 10 aug. 1915. 
Tid | Barometer | | | 
RE RN | Termometer | | | 
Börj. 4" 55" em 156,7 mm V. h. | Fuktighet NOA | Korr. jämvikts- | 
hn syn 25 19”,40 19,40 ; Nollpur | 
Slut. 5.50 em 756,9 mm ÖR sg | 68 9, P lägen 
Vänstra skålen Högra skålen é | | | | 
| 
I 
I+[50]+[201+[10] N:o 40 278,2 | 
9 179,6 228,7 | 275,0 228,7 
180,9 | 
276,0 | 
N:o 40 14 [50]+[20]+ [10] 277,2 RSA 
FOG 431,1 354,6 275,0 | 354,6 
219, | 
429,5 | 
280,9 | 
I+[50]+[20]+ [10] N:o 40 277,9 | | 
RSS 227,9 275,0 227,9 
2 NT | 
275,6 
180,9 
274,4 
N:o 40 I+[50]+[20]+[10] 287,0 i | 
Ser 421,3 354,6 | 275,0 354,6 
4199 
290,0 
1+[50]+[20]+[10] N:o 40 304,2 fr 
0 150,7 226,9 274,9 227,0 
2 1525 | 
| 300,5 | 
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| 
Pid Barometer T 
oe RNE SM 756 ermometer å 
Börj. 2 dd em 15 9 MM Vv. h. | Fuktighet Noll ut Korr. jämvikts- 
Slut. 6755" em E 757,3 mm I OR TG | 68 2, ollpunk lägen 
Vänstra skålen Högra skålen 1962 19562 | 
I + [50 N:o 40 325,3 
[59] i 274,4 299,8 275,0 299,8 
[20] + [10] + [5]Aau 324,9 | 
275,0 | 
SYNS AE | 
275,6 I 
| | j Ö i 323,9 he 
FEEIISONEE N:o 40 + [5]A 30,5 | 
Sr + [10] i galo, SRA | SE AR Bög 
i ; Ez 264, | 
' Ber, RO 39,5 | 
I + [50] + N:o 40 bo AUT 06 Sod 0 
; ; 274,8 5 
[20] + [10] + [51]Au 278,0 
ZE FE 278,4 AN H z 
I +[50]-- N:o 40 + [5]A 24,9 
2 r - z er2800 147,6 274,8 147,8 
å i 27 266,2 
pa 30,2 SS 
I + [50 N:o 40 UA 
RR 5 EB 299,5 274,8 299,7 
| [20] + [10] + [5]Au 278,2 
320,5 
| - z ; 278,5 
Börj. 7" 5" em 757,3 mm ORRGAT SGD | dad 
Slut. 7" 50” em 757,6 mm 19”,65 — 197,63 | ; 
1+[50]+[20]+[10 N:o 40 286,0 
RR I+l I | Zz Sr EReS 223,0 274,8 225,0 
4 2 
"166,0 
- | | 283, SS 
N:o 40 | I+[50]+[20]+[10 287,2 
; (CET rap keö a 5000 (188 353,5 274,8 353,5 
200 
ALT 
| 290, 
| E 
I+[50]+[20]+[10] | N:o 40 280,3 b 
ERROR Bi 169:9 224,7 274,8 224,7 
| FE LI 
| PAN 
- ve NR Ce RTR I ER | 
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ie unten behandelten Flechten wurden mit wenigen Ausnahmen von dem Leiter 

der Expedition, Dr. C. SKOTTSBERG, gesammelt. Einige Gesteinsproben mit Flech- 
ten, die er auf der Schwedischen Sidpolarexpedition 1901—1903 gesammelt hatte, 
und die erst nachträglich wiedergefunden wurden, hat er mir gleichfalls äbermittelt. 
Sonst wurde diese Sammlung bekanntlich von Herrn Dr. O. V. DARBISHIRE bearbeitet.' 
Ferner empfing ich auch einige von Dr. P. DuUSÉN während der Expedition 1895—97 
nach den Magellansländern (Exp. O. NORDENSKJÖLD) zusammengebrachte Flechten. 

Die pflanzengeographischen Erörterungen nehmen in der Studie DARBISHIRE'S einen 
breiten Raum ein; er behandelt die Fragen, soweit es die einschlägige Literatur und 
das ihm zur Verfägung stehende Material gestattete, ausfuöhrlich und ich glaube, es 
ist alles gesagt, was sich ohne eigene Beobachtungen vorbringen lässt. Ich kann es 
daher unterlassen, neuerlich diese Fragen zu berähren, umsoweniger als die Ergeb- 
nisse meiner Studien im Wesentlichen die Kenntnis der antarktischen Flechtenflora 
nicht abändern. Denn das von den verschiedenen Sammlern mitgebrachte Flechten- 
material gibt in grossen Zägen ein Bild der Flechtenflora der antarktischen und 
subantarktischen Gebiete, aber es reicht nicht aus, die einzelnen Territorien und 
Inseln pflanzengeographisch zu gliedern oder sie einer eingehenden vergleichenden 
Untersuchung unterziehen zu können. Trotz des dankenwerten Bemuhens so vieler 
Forscher bleibt noch sehr Vieles zu tun äbrig und wenn ich gerade an dieser Stelle 
darauf hinweise, so geschieht dies, um nicht den Eindruck zu erwecken, als ob die 
bezäglichen Arbeiten abgeschlossen wären. Wenn ich trotzdem am Schluss dieser 
Arbeit eine Zusammenstellung der Flechten der Falklandinseln bringe, so geschieht 
dies einerseits, weil ein solcher Versuch bisher nicht gemacht wurde, andererseits 
um auf dieses lichenologisch so interessante Gebiet besonders hinzuweisen. 

Das grosse Entgegenkommen von Prof. Dr. C. A. M. LINDMAN, der mir die 
Originalien der von DARBISHIRE als neu beschriebenen Flechten leihweise iberliess, 
hat meine Studien wesentlich erleichtert, da die knappen Diagnosen, die DARBISHIRE 
gibt, so manches Merkmal, welches nach meinen Erfahrungen innerhalb gewisser 
Gattungen (so sei beispielweise nur die Gattung Buellia genannt) zur Abtrennung 
der Arten von Wichtigkeit ist, ubergehen. Zu Dank bin ich ferner verpflichtet den 
Herren G. BEUAVERD (Chambésy) und P. Hariort (Paris), die meine Arbeiten eben- 
falls durch Zusendung von Originalien erleichterten. Ihnen Allen meinen besten Dank. 


Wien im Januar 1916. 


1! Wiss. Ergebn. Schwed. Sädpolarexp. Vol. IV, Liefog 11 (1912). 
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Pyrenocarpeae. 


Verrucariaceae. 


Verrucaria maura WAHLNBG. apud. AcH., Method. Lich., 1803, p. 19, NYL., 
Expos. Synopt. Pyrenocarp., 1858, p. 28; WAINIO in Résulat. Voyage S. Y. Belgica, 
Botan., 1903, p. 38 et in Arkiv för Botan., vol. VIII, no. 4. 1909, p. 159; DARBISH. 
in Ergebn. Schwedisch. Suädpol.-Expedit., vol. IV, Liefrg. 11, 1912, p. 60. 

Chiloé: Quemchi, ad saxa maritima. 


Westpatagonien: Canal Adalbert, Heinrichsfjord, an den der Brandung aus- 
gesetzten Felsen häufig. 


Verrucaria chiloénsis ÅA. ZAHLBR. nov. spec. 

Thallus crustaceus, uniformis, epilithicus, tenuissimus, 0,3—0,9 mm altus, effusus, 
glaucocinereus vel murinus, opacus, KHO—, CaCl,O.—, continuus, solum in centro circa 
apothecia parum et irregulariter rimosus, sublaevigatus, sorediis et isidiis destitutus, 
in margine linea obscuriore non cinctus, cortice distineto non supertectus, gonidiis 
cystococcoideis, subglobosis, 3.5—6v. latis, laete viridibus, membrana tenui cinctis, in 
seriebus perpendicularibus plus minus dispositis; hyphis thallinis perpendicularibus. 

Apothecia sessilia, nigra, subopaca, 0,,—0,6 mm lata, dispersa, approximata vel 
subceonfluentia, semiglobosa, ad verticem plus minus retusata, poro tenui, 26—30 vp. 
lato pertusa; perithecium depresso-globosum vel globosum, integrum, tenue, fuscum 
vel fuscescens, ex hyphis valde tenuibus, tangentialibus, eseptatis et conglutinatis 
formatum; involucrellum semiglobosum, perithecio adpressum, nigrum, crassum, 85 
—935 p latum, strato corticali tenui et pallidiore superne suffusum, ad basin sub- 
anguloso-retusum ; periphyses filiformes, tenues, 23—30 .» longae 1—1;4 crassae, esep- 
tatae, subtorulose-inaequales, simplices, subdivaricatae; hymenium decolor, guttulis 
oleosis non inspersum, J e coerulescente aeruginascens; paraphyses mox diffluentes; 
asci ovali-subelavati, 40—44 » longi et 10—16 » lati, 8-spori; sporae in ascis 2—3 
seriales, decolores, simplices, late ellipsoideae vel late subovales, membrana tenui et 
laevi cinctae, 9—13 » longae et 6—7,5 v latae. 

Pycnoconidia non visa. 

Chiloé: bei Quemchi, and Strandfelsen. 

Nach dem Bau des Invulokrellums gehört die hier beschriebene Art in den 
Formenkreis der Verrucaria rupestris SCcHRAD.; die Thallusfarbe, die sitzenden, am 
Scheitel häufig abgestutzten Apothezien, deren Grösse und die kleinen Sporen sind 
die Merkmale, welche ihre Abtrennung von den bisher beschriebenen Arten der Gruppe 
erheischen. 


An 
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Dermatocarpaceae. 


Normandina pulchella Nyr. in Annal. Scienc. Nat., Botan., ser. 4., vol. XV, 
I86KEp- Ss21ev Lich. Envir. Pans, 1896; p. 115; WaAINIo, Etud. Lich. Brésil, vol. II, 
NS90 Mp IELSSSACKEIS SMmirEpMonoor., britt lich: vol If, 1911, p. 272, tab. 38. — 
Verrucaria pulchella Borr. apud HooK. et SowERB., Suppl. Eng. Botan., vol. I, 1831, 
tab. 2602, fig. 1. — Normandina jungermanniae NYL. im Mémoir. Soc. Imp. Scienc. 
Natur. Cherbourg, vol. III, 1855, p. 191 et Expos. Synopt. Pyrenocarp., 1858, p. 10. 

Feuerland: im Walde unweit der Mändung des Rio Azopardo, zwischen an- 
deren Flechten auf Baumrinden, fruchtend. Fär das Feuerland bisher nicht angegeben, 
doch war das Auffinden daselbst zu erwarten. 

Ich gebe im Anschlusse die Beschreibung der Friächte nach den gesammelten 
fruchtenden Stäcken. 

Apothecia suspensa, thallo 4—3-plo latiora, nigricantia, 0.3—0,4 mm lata; 
excipulum subpyriforme, ab involucrello non cirecumdatum, superne et inferne a thallo 
obductum, duplex, excipulum exterius integrum, nigrum, 18—20, crassum, circa 
ostiolum paulum latius, excipulum interius subdecolor, 12—18 » crassum, ex hyphis 
longitudinalibus, tenuibus, septatis et conglutinatis formatum, collo recto et terminali 
praeditum, interne a periphysibus vestitum, periphyses tenues, circa 1v. crassae, fili- 
formes, simplices, eseptatae, densae et patentes; paraphyses non evolutae; asci 
ovali- vel ellipsoideo-clavati, ad verticem rotundati, mox diffluentes, 8-spori; sporae 
in ascis 3—4 seriales, verticales, decolores, digitiformi—fusiformes, utrinque rotundatae 
vel subacutatae, rectae vel leviter curvulae, 6—8-loculares, septis valde tenuibus, 
membrana tenui cinctae, 35—50 v.. longae et 8,;—10 v. latae. 


Pyreuulaceae. 


Pyrenula mamillana TrREvis., Conspect. Verruc., 1860, p. 13; MULL. ARG. in 
Flora, vol. LXVII, 1884, p. 663 et in Mémoir. Soc. Phys. et Hist. Nat. Genéve, 
vol. XXX, n:o 3, 1888, p. 30; WAINIO in Botan. Tidsskrift, vol. XXIX, 1909, p. 146; 
HARM. in Bull. Soc. Scienc. Nancy, ser. 3., vol. XII, 1911, p. 135. — Verrucaria 
mamillana AcH., Method. Lich., 1803, p. 120, tab. ITI, fig. 2. — Arthopyrenia ame- 
ricana Mass., Ricerch. Auton. Lich., 1853, p. 170. fig. 341. 

Chiloé: Queilen, an Baumrinden in einer Form mit kleinen, 0,1—0,6 mm. brei- 
ten Apothezien. 


Phyllopyreniaceae. 


Lepolichen granulatus MöLnL. Arc. in Flora, vol. LXXI, 1888, p. 549 et in 
Nuov. Giorn. Botan. Ital., vol. XXI, 1889, p. 51; HuE in Annal. Associat. Scienc. 
Natur. Levallois-Perret, vol. X, 1904, p. 32 (ubi diagnosis ampla et synonymia). — 
Porina granulata Hoor. F. et TAYL. apud. Hookx., Flora antarctica, vol. I, 1844, p. 200. 
— Pertusaria coccophora NYL., Lich. Fuegiae et Patagon., 1887, p. 11. 
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Falkland-Inseln: Westinsel, Mt. Adam. 

Westpatagonien: Estero Peel, Puerto Témpanos und Canal Messier, Caleta 
Rayo; Archip. Reina Adelaida: Isla Atalaya. 

Eine dem antarktischen Amerika eigentumliche, rindenbewohnende Flechte. 


Gymnocarpeae. 


Coniocarpinae. 
NSphaerophoraceae. 


Sphaerophorus tener Laur. in Linnaea, vol. IT, 1827, p. 45, tab. I, fig. 4; MONT. 
apud Gav, Hist. Fisice. y Politie. Chile, Botan., vol. VILT, 1832, p. 194; NYr., Lichen. 
Fuegiae et Patagon., 1887, p. 3; WAINIO in Résult. Voyage S. Y. Belgica, Botan. 
1903, p. 35; DARB. in Wissensch. Ergebn. Schwedisch. Suädpolar-Expedit., vol. IV, 
Liefrg. 11, p. 20 et p. 47. 

Chiloé. 

Westpatagonien: Canal Messier, Caleta Hale, Puerto Grappler, Puerto Rayo; 
Archip. Reina Adelaida, Isla Atalaya; Canal Jerönimo, Caleta Cutter. 

Feuerland: Seno Almirantazgo, Puerto Gomez. 


Sphaerophorus globosus Wainio in Résult. Voyage S. Y. Belgica, Botan., 1903, 
p. 35; HERRE in Proceed. Washington Acad. Scienc., vol. VII, 1906, p. 393. — 
Lichen globosus Hups., Flora Anglica, 1762, p. 460. — Lichen globiferus LiNN., Man- 
tissa I, 1767, p. 133. — Sphaerophorus coralloides PERS. in Neue Annal. der Botan., I. 
Stuck, 1794, p. 33; Mont. apud GAY, Hist. Fisic. y Politic. Chile, Botan., vol. VIII, 
1852, p. 195; HuE apud. CHaARCoOT, Expedit., Antarcet. Franc., Botan,, 1908, p. 1; 
DaARrB. in Wissensch. Ergebn. Schwedisch. Sädpol. Expedit., Vol. IV, Liefrg. 11, 1912, 
p. 30 et p. 47. — Sphaerophorus globiferus DC. apud Lam. et DC., Flor. Franc., 
edit. 3., vol. II, 1805, p. 327; MULL. ARG. in Nuov. Giorn. Botan. Ital., vol: XXT, 
1889, p. 35 et apud Mission Scientif. Cap Horn, vol. V, 1889, p. 143. 

S. Westpatagonien: Archip. Reina Adelaida: Isla Pacheco; Skyring: Punto 
Pinto, auf dem Erdboden, steril. 


Sphaerophorus melanocarpus DC. apud Lam. et DC., Flor. Franc., edit. 3., 
vol. II, 1805, p. 178; SCcHAER., Enumer. Europ. Lich., 1850, p. 177. — Lichen melano- 
carpus Sw., Nova Gener. et Spec. Plant., 1788, p. 147. — Sphaerophorus compressus 
AcH., Method. Lich., 1803, p. 125 et Lichenogr. Univers., 1810, p. 586, tab. XII, 
fig. 6; Mont. apud GAY, Hist. Fisic. y Polit. Chile, Botan., vol. VIII, 1852, p. 196; 
NyL., Lich. Fuegiae et Patagon., 1887, p. 3; MöLL. ARG. in Nuov. Giorn. Botan. 
Ital., vol. XXI, 1889, p. 36 et apud Mission Scientif. Cap Horn, vol. V, 1889, p. 146; 
DaARB. in Wiss. Ergeb. Schwedisch. Sädpol.-Expedit., vol. IV, Liefrg. 11, 1912, 
p. 20-et p. 47: 
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Westpatagonien: Canal Messier, Punto Simpson, auf der Erde, fruchtend; 
Otway: Puerto Toro. 


Sphaerophorus australis LAUR. in Linnaea, vol. II, 1827, p. 44; NYL., Synops. 
Method. Lich., vol. I, 1860, p. 170 et Lieh. Fuegiae et Patagon., 1887, p. 24; MONT. 
apudiGAYr, Hist. HFisic. y Polit., Chile, Botan., vol. VIII, 1852; p. 36; MöLL. ÅRG. 
apud Mission Scientific. Cap Horn, Vol. V, 1889, p. 146; Wain1o, Etud. Lich. Brésil, 
vol. II, 1890, p. 170; DARB. in Wissensch. Ergebn. Schwedisch. Sudpol. Expedit., 
MO IV; Liefrg: 11, 1912, p. 47. 

Feuerland: Isla Desolaciön, Puerto Angosto (DusSÉN no. 174). 


Graphidinae. 
Arthoniaceae. 


Arthonia palmicola AcH., Synops. Lich., 1814, p. 5; NYL. in Acta Soc. Scient. 
Fenn., vol. VII, 1863, p. 485 et Lich. Fuegiae et Patag., 1887, p. 18; MöLL. ARG. 
in Mémoir. Soc. Phys. et Hist. Natur. Geneve, vol. XXIX, no. 8, 1887, p. 57; ECKF. 
in Bull. Torrey Botan. Club, vol. XVII, 1890, p. 256; WILLEY, Synops. Gen. Arthonia, 
NSÖ0RE 38: HUR apud PATOVILL, Catal. Raisonn. Plant. Tunisie, 1897, p. 150; 
DARE. in Wissensch. Ergebn. Schwedisch. Sädpol.-Expedit., vol. IV, Liefrg. 11, 
WOT25p. 47. 

Feuerland: im Walde am Westende des Lago Fagnano, auf der Rinde von 
Drimys Winteri. 

Epithecium distinetum nullum; hymenium superne rufum, caeterum decolor 
vel fere decolor, 42—46 » altum, J ex aeruginoso lutescens; hypothecium lutescens, 
molle, ex hyphis intricatis formatum; paraphyses indistinctae; asci subglobosi, mem- 
brana in parte superiore valde incrassata cincti, 20—24 » longi et 16—18 v lati; 
sporae in ascis 3—4-seriales, verticales, incolores, oblongae, utrinque rotundatae, 
3-septatae 11—12 p longae et 3,5—4 latae. 


Arthonia turbatula Nyr.!, Lichen. Fuegiae et Patagon., 1888, p. 18; WILLBY, 
Synops. Gen. Arthonia, 1890, p. 38; MöLL. ArRG. in Nuov. Giorn. Botan. Ital., 
vol. XXI, 1889, p. 50. — Arthonia heteromorpha MöÖLL. ARG. in Mission BScientif. 
Cap Horn, vol. V, 1889, p. 169; DARB. in Wiss. Ergebn. Schwedisch. Sudpol.-Expedit. 
KO0TE=T9085-vok IVA Biefroy Il; 1912); ps 47. 

Feuerland: im Walde am Westende des Lago Fagnano, auf Drimys Winteri. 

Asci subglobosi, 85—95 v longi et 70—80 v lati, superne membrana bene in- 
crassata cincti, 8-spori; sporae in ascis 4—5-seriales, e decolore mox fuscae et demum 
nigricantes, ellipsoideae, 3-septatae, ad septum medium constrictae, cellulis non aequa- 
libus, ut ait cel. NYLANDER, sed 2 apicalibus distincte minoribus. 
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Graphidaceae. 


Opegrapha betulina SM. apud SM. et SOWERB., Engl. Botan., vol. XXXII, 1811, 
tab. 2281 (non PErRs.); HuE in Revue de Botan., vol. VI, 1887—388, p. 80, HARM. 
in Bull. Soc. Scienc. Nancy, ser. 2., vol. XXXTIV (1899) 1900; p: 58, tab. XOCVTi 
fig. 12 et. tab. ARI, fig. 14; A: Lo SMitTE Monopgr. Brio. "Lich... vol eds oda 
233. — Opegrapha herbarum MONT. in GUILLEM., Archiv. de Botan., vol, II, 1833, 
p. 302, tab. XV, fig. 1; MaAss., Memor. Lichenogr., 1853, p. 101, fig. 119. — Opegrapha 
atrorimalis NYL. in Flora, vol. XLVII, 1864, p. 488 et Lich. Envir. Paris, 1896, 
p. 105. — Opegrapha atra var. herbarum MONT. apud Gay, Hist. Fisic. y Politic. 
Chile, Botan., vol. VIII, 1852, p. 183. 

Chiloé: in foliis emortuis Greigiae sphacelatae. 

Thallus epiphloeodes, crustaceus, uniformis, valde tenuis, 20—40 v. crassus, 
substrato quasi suffusus, albus vel albidus, opacus, continuus, laevigatus, sorediis et 
isidiis destitutus, in ambitu linea obscuriore distincta non limitatus, fere homoeome- 
ricus, ex hyphis tenuibus, conglutinatis et gonidiis chroolepoideis compositus, cellulis 
gonidiorum concatenatis, subanguloso-rotundatis, 5—9 p. latis. Apothecia 0,15—0,2 mm 
lata; excipulum crassum, fuligineum, inferne incrassatum, retusum vel rarius angu- 
statum, labiis conniventibus et integris; hymenium 70—980 » altum, superne anguste 
nigricans, caeterum decolor, guttulis oleosis non impletum, J e lutescente cupreum; 
asci ellipsoideo-clavati, ad apicem rotundati, parum incrassati, 8-spori; sporae in 
ascis biseriales, decolores, fusiformi-oblongae vel oblongae, utringque rotundatae, rectae 
3-septatae, septis tenuibus, cellulis subaequalibus, membrana tenui cinctae. Pycno- 
conidia bacillaria-oblonga, recta vel rarius subrecta, utringque rotundata, 4—06 v longa 
et adl lata. 


Opegrapha (sect. Euopegrapha) quinqueseptula A. ZAHLBR. nov. spec. 

Thallus crustaceus, uniformis, epilithicus, tenuissimus, continuus vel dispersus, 
passim evanescens, albus, opacus, KHO—, CaCl,O.—, sorediis et isidiis destitutus, hypo- 
thallo obscuriore non cinctus, fere homoeomericus, hyphis thalli J cupreo-fulvescen- 
tibus, gonidiis chroolepoideis, cellulis concatenatis, pallide viridibus, subglobosis, 7—11 
UL longis. 

Apothecia nigra, linearia, sessilia, utrinque acuta, recta vel subrecta, simplicia 
dispersa vel passim aggregata, 0,,—2 mm longa et 0,2—0,5 mm lata; discus primum 
rimiformis, demum leviter dilatatus, epruinosus et planus, margine proprio integro, 
tenui et parum prominulo cinctus; excipulum integrum, carbonaceum, infra hyme- 
nium crassum, labiis erectis et integris; hymenium superne late aeruginoso-nigrescens, 
caeterum decolor, 75—980 ». altum, non inspersum, J cupreum ; paraphyses filiformes, 
ramosae, eseptatae, ad apicem vix latiores; asci ellipsoideo- vel oblongi-clavati, ad 
apicem angustato-rotundati et membrana incrassata ibidem cincti, 8-spori; sporae in 
ascis 2—93-seriales, decolores, oblongo-fusiformes, utrinque acutatae vel acutato-rotun- 
datae, rectae vel subrectae, 5-septatae, cellulis disciformibus, aequalibus, septis tenu- 
ibus, membrana tenui cinctae, 16—18 v longae et 3,5—4 v latae. 
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Conceptacula pycnoconidiorum punctiformia, subsemiglobosa, nigra, perifulcrio 
dimidiato, fusconigrescente; fulera exobasidialia; pycnoconidia bacillari-cylindrica, recta 
vel subrecta, utrinque retusa, 4—5 v» longa et ad 1 v lata. 

Falkland-Inseln: Westinsel, Port Philomel, Halfway Cowe, auf Sandstein. 

Die der neuen Art zunächst stehende Spezies ist die von der Insel S. Paul im 
indischen Ozean beschriebene Opegrapha consimillina NYL. Diese Art kenne ich nur 
aus der Beschreibung NYLANDER's und nach dieser musste ich die Falklandsflechte 
artlich abtrennen, da diese einen dänneren Tallus, anders gestaltete Apothezien, einen 
endlich erweiterten Discus und schmälere Sporen besitzt. 


Opegraphia medusuliza NYL.!, Lichen. Fuegiae et Patagon., 1887, p. 17; MULL. 
ARG. in Nuov. Giorn. Botan. Ital., vol. XXI, 1889, p. 49. — Opegrapha pseudoagelaea 
MöLL. ARG. in Mission Scientif. Cap Horn, vol. V, 1889, p. 168; DARB. in Wiss. 
Ergebn. Schwedisch. Sädpol.-Expedit. 1901—1903, vol. IV, Liefrg. 11, 1912. p. 47. 
Feuerland: im Walde am Westende des Lago Fagnano, auf Drimys Winteri. 


Chiodeectonaceae. 


Enterostigma Skottsbergi A. ZAHLBR. nov. spec. 

Thallus crustaceus, uniformis, subtartareus, tenuis, 0,2—0,3 mm altus, effusus, 
aurantiaco-ochraceus, opacus, KHO—, CaCl;O.—, areolatus, areolis angulosis, 3 —5 mm 
latis, fissuris altis et leviter undulatis limitatis, planis, laevigatis vel demum leviter 
subverruculoso-inaequalibus, sorediis et isidiis destitutus, in margine linea obscuriore 
non cinctus, superne corticatus, cortice 45—70 v alto, in ambitu fuscescente, caete- 
rum decolore, non insperso, ex hyphis leptodermaticis, eseptatis et intricatis formato 
et maculas parvas, anguloso-rotundatas offerente; stratum gonidiale infra corticem 
situm, cortice subaequilatum, plus minus continuum ; gonidia chroolepoidea, cellulis 
late ellipsoideis, membrana tenui cinctis, concatenatis, catenis perpendicularibus; me- 
dulla alba, KHO--, CaCl;O.—, J=—=. 

Stromata dispersa, inter areolas thalli sessilia et a thallo demum fissuris altis 
separata, altitudinem thalli aequantia vel vix superantia, rotundata, subangulosa 
vel subsinuata, 1.5—5 mm lata, ferrugineo-fusca, opaca, gyroso-plicatula, intus albida, 
medullum crassam includentia, gonidiis destituta; apothecia lirellina, immersa, brevia, 
simplicia vel bi- et trifurcata, curvula, valde angusta et parum visibilia; discus im- 
pressus, niger, epruinosus, valde tenuis, 0,1—0,16 mm latus, margine proprio, tenui, 
integro et prominulo cinctus, excipulum integrum, ad latera hymenii incrassatum, 
infra hymenium angustius, obscure fuscum vel fusco-nigricans, subearbonaceum, labiis 
leviter convergentibus, non sulcatiss KHO rufescens; hypothecium dilute fuscum, 
NO; rufescens, ex hyphis intricatis tenuibus formatum; hymenium 140—150 v. altum, 
guttulis oleosis non impletum, in sectione transversali rotundatum, superne obscure 
fuscum, NO; rufescens, caeterum decolor, J coerulescens, utplurimum simplex, rarius 
columella longitudinali divisum; paraphyses tenues, ad 1,5 v. crassae, eseptatae, ramosae 
(ramis brevibus) et connexae; asci oblongo- vel ellipsoideo-clavati, ad basin breviter 
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pedicellati et in ipsa basi dein dilatati, ad apicem rotundati et ibidem membrana 
valde incrassata (imprimis in statu juvenili), 8-spori; sporae in ascis plus minus bise- 
riales, decolores, ovales vel late ellipsoideae, septis horizontalibus 3, rarius 2 vel 4 et 
septo perpendiculari unico, depauperato-murales, septis omnibus tenuibus, membrana 
tenui cinctae, 16—21 v latae et 8,5—9 v latae. 

Pycnoconidia non visa. 

Juan Fernandez: auf dem Hochplateau von Masafuera, bei 1200 m iber 
dem Meere, auf Lava. 

Fär seine Gattung Enterostigma gibt MÖLLER ÅRG.' mauerartige endlich braun 
gefärbte Sporen als Gattungscharakter an; ihm folgend habe ich in diesem Sinne 
die Gattung in ENGLER-PRANTLI's »Naturlichen Pflanzenfamilien» begrenzt. Die Sporen 
der einzigen bis dahin bekannt gewordenen Art, des Enterostigma compunctum (ACH.) 
MöLL. ARG.,” bezeichnet der genannte Autor als »e hyalino pallidum fusca». Mit 
Fucksicht auf diesen Umstand möchte ich fär die neubeschriebene Art, trotzdem sie 
konstant farblose Sporen besitzt, die selbst im Absterben ihre Farbe nicht verändern 
höchstens etwas gelblich werden, keine auf die Sporenfarbe beruhende neue Gattung 
aufstellen, umsoweniger als ich durch eigene Untersuchung nicht feststellen kann, ob 
bei Enterostigma compunctum das Braunwerden der Sporen nicht etwa eine Alterser- 
scheinung sei. So bleibt fär die Gattung nur die mauerförmigen Sporen als Gattungs- 
charakter öbrig, seien sie nun farblos oder braun. Inbezug auf das Lager gleicht 
unsere Art dem Chiodecton (sect. Stigmatidium) graphidioides” aus dem Feuerland. 
Ein im Herbare der botanischen Abteilung des naturhistoriscehen Hofmuseums in 
Wien liegendes Original dieser Flechte besitzt indes andere Stromen, Sporen hingegen 
nicht, wie dies schon CROMBIE a. a. O. angibt. Ich glaube nicht zu irren, wenn 
ich annehme, dass die beiden Flechten nicht identisch sind. 


Dirinaceae. 


Dirina falklandica A. ZAHLBR. nov. spec. 

Thallus crustaceus, uniformis, crassus et valde inaequalis, usque 8 mm altus, 
a substrato facile dissolutus, tartareus, sordide cinerascens, opacus, KHO—, CaCl;O.,—, 
in superficie parum inaequalis et passim subleprosus, rimosus, sorediis et isidiis desti- 
tutus, superne strato corticali, ex hyphis intricatis et inspersis formato, angusto 
obductus; stratum gonidiale infra corticem situm, continuum, angustum, gonidiis 
chroolepoideis, cellulis concatenatis, rotundatis vel late ellipsoideis, 10—12 ». longis; 
medulla percrassa, alba, KHO—, CaClO,--, J—. 

Apothecia copiosa, lecanorina, adpressa, approximata, e rotundo mutua pres- 
sione plus minus angulosa vel difformia et inciso-lobata, 1—2,; mm lata; discus 
sordide cinereo-suffusus, e plano convexulus, demum tenuiter rimulosus; margo thal- 
linus thallo concolor, crassiusculus, obtusus, vix prominulus, flexuoso-inaequalis, cor- 

i Mémoir. Soc. Phys. et Hist. Nat. Genåve, vol. XXIX, no. 8, 1887, p. 70. 


2 In Flora, vol. LXVIII, 1885, p. 254. 
3 CromMBIE in Journ. Linn. Soc. London, Botan., vol. XV, 1876, p. 233. 
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ticatus, gonidia et medullam includens; hypothecium crassum, hymenio 5—8-plo 
latius, niger; epithecium angustum, hyalinum, amorphum ; hymenium lateraliter linea 
valde angusta et nigra cinctum, superne late fusconigrum, NO;—, caeterum fere 
decolor, guttulis oleosis non inspersum, 100—130 v altum, J e coeruleo cupreo- 
rufescens; paraphyses capillares, ad 1 pv crassae, simplices, eseptatae, ad apicem non 
latiores, imprimis superne conglutinatae; asci oblongi, hymenio vix breviores, 8-spori; 
sporae in ascis 2—3-seriales, decolores, fusiformes, leviter curvulae, rarius subrectae, 
ad apices rotundatae vel subacutae, 3-septatae, septis valde tenuibus, membrana 
tenui cinctae, 32—35 . longae et 5—5,5 v latae. 

Pycnoconidia non visa. 

Falkland-Inseln: Westinsel, Halfway Cove auf Felsen. 

Eine auffallende, durch das dicke Lager und die schmalen Sporen charakteri- 
sierte Art. 


var. corticola ÅA. ZAHLBR. nov. var. 

A typo differt thallo tenuiore, lutescenti-cinerascente, apotheciis paulum mino- 
ribus et nonnihil minus pruinosis, nigris. 

Falkland-Inseln: Westinsel, Crooked Inlet, auf entrindeten Ästchen des 
Chiliotrichum diffusum. 


Cyclocarpineae. 
Ephebaceae. 


Ephebe lanata Wainro in Meddel. Soc. Fauna et Flora Fennic., vol. XIV, 
Ko8skip-r20-evr in termeszevr. kiuzetek, vol. XXI, 1899, p. 314; AA. ZAHLBR. in 
ENGLER-PRANTL, Natäörl. Pflanzenfamil., I. Teil, Abt. I", 1906, p. 155, fig. 76, C—D; 
LinNDAU, Die Flechten, 1913, p. 161. — Lichen lanatus LINN., Spec. Plant., 1753, 
p. 1155. — Ephebe pubescens FRIES, Nov. Sched. Critic., 1826, p. 7 et Stirp. Agri 
Hems], 1820, p. Jo; BORNET in Annal. Science. Nat., Bot., ser. 3., vol. XVITI, 1852, 
PG; rtab. VIL fig. 1—85 NY: Synops. Meth.: Lich., vol. I, 1858; p. 90, tab. TI, 
fig. 1 et 17—20; LEIGHT. in Annal. and Magazin Nat. Hist., ser. 3., vol. XVI, 1865, 
p. 10, tab. IV, fig. 12—14; SCHWEND. in NAEGELI, Beiträge zur wiss. Botan., 4. 
Heft, 1868, p. 167, tab. XNXTII, fig. 14—17; TucKr., Synops. North Americ. Lich., 
vol. I, 1882, p. 132; CROMB., Monogr. Lich. Brit., vol. I, 1894, p. 28, fig. 4; HARM. 
Lich. de France, fasc. I, 1905, p. 29, tab. III, fig. 4—5; ELFVING in Acta Soc. Scient. 
IHenn.,Fvok Xx LIVITL9135 tap: IV; fig. I=12. 

Westpatagonien: Canal Sarmiente, an Felsen am Meeresstrand. — Diese 
Flechte wurde bisher fär die Sädspitze Amerikas nicht verzeichnet. 


Collemaceae. 
Leptogium tremelloides (LINN. f.) WaArSIo, Étud. Lich. Brésil, vol. I, 1890, 
p. 224 (ubi synon.). 
Westpatagonien: Canal Smyth, Caleta Connor, uber Moosen, steril. 
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Leptogium moluccanum (PErs.) Waisio, Étud. Lich. Brésil, vol. I, 1890, p. 223 
(ubi syn. et descript. ampla). 
Juan Fernandez: Masatierra, Cumberland Bay, fruchtend. 


Leptogium (sect. Mallotium) patagonicum A. ZAHLBR. nov. spec. 

Thallus plumbeus, coerulescenti- vel umbrinoglaucus, madefactus olivaceus, 
membranaceus, tenuis, 0,11—0.13 mm crassus, dense lobatus, lobis plus minus diffor- 
mibus, subimbricatis, inciso-sinuatis vel sinuatis, in margine parum elevatis, margi- 
nalibus majoribus, usque 6 mm latis, omnibus superne laevibus, sorediis et isidiis 
destitutis, subtus rhizinis cinerascenti-albidis, densis et longiusculis obsitis, in ipso 
margine tomentellis, utringue corticatus, cortice e serie unica cellularum formato, 
cellulis corticis inferioris majoribus, quadrangulari-rotundatis, leptodermaticis, 17—24 ». 
longis et 7—10 » latis, cellulis corticis superioris minoribus, rotundatis, plus minus 
inaequalibus, leptodermaticis; stratum medullare vix gelatinosum, ex hypbis lepto- 
dermaticis densis, et horizontalibus et perpendicularibus formatum, gonidia inclu- 
dens; gonidia nostocacea, aeruginosa, cellulis sat magnis, 7—9 » latis, concatenatis, 
catenis plus minus horizontalibus; rhizinae fasciculatae, 0,3—0,4 mm latae, ex hyphis 
simplicibus, decoloribus, 3,5—5,5 » crassis, leptodermaticis, septatis (cellulis oblongis), 
ad septa non constrictis, laevibus formatae. Inter hyphas rhizinarum colonia nosto- 
cacea vigent. 

Apothecia superficialia, in uno lobo utplurimum pluria, ad basin bene constricta 
et fere pedicellata, lecanorina, usque 1,5 mm lata; discus rufescenti- vel alutaceo- 
fuscus, opacus, epruinosus, e concavo planus vel leviter convexus; margo thallinus 
primum bene inflexus, demum rectus, parum prominulus, valde tenuis, integer et 
acutiusculus; receptaculum extus thallo paulum dilutius, rhizinis increbris munitum, 
cortice paraplectenchymatico, versus basin sensim crassiore, ex hyphis radiantibus, 
crassis et leptodermaticis formato obductum, hic cortex in parte superiore laterali 
marginis thallini e serie unica cellularum formatus est, ad basin receptaculi series 
cellularum superpositas 5—6 offert, receptaculum dein stratum medullare, ex hypbhis 
densis formatum et gonidia includit; excipulum ad latera hymenii distinetum, angu- 
stum, ex hyphis latis septatisque 3—4 (cellulis oblongis et leptodermaticis) formatum, 
inferne cum hypothecio flavescente, ex hyphis intricatis composito confluens; epithe- 
cium distincetum nullum; hymenium superne rufescens, caeterum decolor, non insper- 
sum, 110—1153 ». altum, J coeruleum: paraphyses densae, conglutinatae, crassae, 39—6 u 
latae, membrana tenui cinctae, simplices vel solum versus apicem breviter furcatae, 
incerebre septatae, ad septa plus minus constrictae, ad apicem rotundatae, sed vix 
latiores; asci angusti, clavati, hymenio subaequilongi, ad apicem rotundati et ibidem 
membrana incrassata cincti, 8-spori; sporae in ascis subbiseriales, decolores, late ellip- 
soideae vel ovales, utrinque subacutatae, septis horizontalibus 3, cellulis mediis septo 
unico perpendiculari divisis, depauperato-murales, membrana tenui cinctae, 16—18 » 
longae et 7,5—8,5 pu latae. 

Pycnoconidia non visa. 
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Sudpatagonien: Penins. Brunswick, zwischen Rio Amarillo und Rio Colorado, 
uber Moosen (leg. T. HALLE). 

Die neue Flechte steht dem Leptogium australe (HOooK. f. et TAYL.), von wel- 
chem MöULL. ARG. in Flora, vol. LXX, 1887, p. 268 eine ausfährliche Beschreibung 
gibt und welche gut auf ein im Herbare des Naturhistoriscehen Hofmuseums in 
Wien aufbewahrtes Stäck passt, gewiss nahe. Durch den anatomischen Bau des 
Lagers weichen beide von den ibrigen Arten der Section ab; beide besitzen eine 
nicht gallertige Markschicht und grosse Gonidialzellen. Leptogium patagonicum weicht 
von Leptogium australe insbesonders durch die Gestalt der Sporen ab und besitzt 
ausserdem sehr lange, gebäschelte Rhizinen auf der Lagerunterseite. Die Differenz 
in diesen Beziehungen ist so weitgehend, dass sie nicht mehr in die Variationsbreite 
einer Art aufgenommen werden kann. Leptogium Menziesii (ACH.), im Baue des 
Filzes der Thallusunterseite mit unserer Art nahezu ubereinstimmend, weist einen 
anderen anatomischen Bau der Hullschichten des Hymeniums auf und besitzt ferner 
auch anders gestaltete, grössere Sporen. 


Leptogium (sect. Mallotium) Menziesii Mont. in Annal. Scienc. Nat., Botan., 
ser. 3.. vol. XVIII, 1852, p. 313 et apud GAY, Hist. Fisic. y Polit. Chile, Botan., 
vol. VILT; 1852, p.;223, tab: XIII) fig: ös NyL:; Synops: Meth.' Lich., vol. I, 1858. 
p. 128: MöLL. ARG. apud BALFOUR in Transact. Roy. Soc. Edinburgh, vol. XXXT, 
1888; p. 346; HuE in Bull. Soc. Botan. France, vol. XXXVI, 1889, p. 158 et in 
Nouvell. Archiv. du Muséum, ser. 3., vol. X, 1898, p. 229. — Collema Menziesir 
ACH., Liehenogr. Univers., 1810, p. 645. 

Sädgeorgien: Cumberland Bay, täber Moosen im Moränenfjord, steril. 


Pannariaceae. 


Pannaria dichroa CRoMB., ÅA. ZAHLBR. in »Deutsch. Sädpol.-Expedit., 1901— 
1903», vol. VIII, Botan., 1906, p. 44 (ubi synon. et descript.). 

Feuerland: Sierra Valdevieso, Paso Lagunas bei 900 m. i. d. M., auf Schie- 
ferfelsen. 


Pannaria fuegiensis A. ZAHLBR. nov. spec. 

Thallus effusus, uniformis, tenuis, 0,14—0,18 mm altus, glauco-cinerascens, opacus, 
ex verruculis congestis, granuliformibus, minutis, 0,2—0,4 mm latis, plus minus im- 
bricatis, convexis vel imprimis versus marginem thalli subsquamiformibus, 0,3—0,4 mm 
latis, plus minus oblongis, incisis, planis et minus congestis formatus, KHO—, 
CaCIl;O.—, sorediis et isidiis destitutus, subtus brunnescens, intus albus, omnino 
paraplectenchymaticus, superne gonidiis destitutus et stratum corticale offerens, cellulis 
paraplectenchymatis anguloso-rotundatis, sat leptodermaticis, 3—9 » latis; gonidia 
nostocacea, aeruginoso-coerulescentia vel olivacea, excepto strato corticali inter cel- 
lulas paraplectenchymatis aequaliter dispersa; inferne rhizinis destitutus et substrato 
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simpliciter adpressus vel rarius fasciculis rhiziniformibus, fuscescentibus et brevibus 
munitus. 

Apothecia dispersa vel plus minus approximata, persistenter sessilia, lecanorina, 
usque 1,2 mm lata, e rotundato difformia vel pressione mutua subangulosa, ad basin 
breviter angustata; discus alutaceo-rufescens, opacus, epruinosus, e concavo subplanus, 
sed nunquam convexus; margo thallinus thallo concolor, discum superans, parum 
inflexus, minute granulosus vel granuloso-imaequalis, extus corticatus, cortice flave- 
scente, inaequali, ad ambitum superne suberoso, ad basin in rhizinas liberas paucas 
transiente, 17—36 » crasso, paraplectenchymatico, cellulis rotundatis, 3.5—38 v. latis, 
pachydermaticis, medullam etiam paraplectenchymaticam, cellulis rotundatis et plus 
minus leptodermaticis, et gonidia includens; excipulum solum ad latera hymenii evo- 
lutum in sectione transversali flabellatum, ab hymenio parum separatum, ex hyphis 
filiformibus, conglutinatis, paraphyses simulantibus, sed J non tinctis, formatum; 
hypothecium decolor, ex hyphis intricatis formatum; hymenium decolor, non insper- 
sum, superne strato angusto, amorpho, inaequali obtectum, 100—110 »v. altum, J e 
coeruleo aeruginoso-flavescens; paraphyses filiformes, simplices, eseptatae, ad apicem 
vix latiores, conglutinatae et strictae; asci cylindrico-clavati, ad apicem rotundati, 
hymenio subaequilongi, 8-spori; sporae subuniseriales, simplices, decolores, late ovales 
vel late ellipsoideae, passim subcubico-globosae, membrana tenui et laevi cincetae, 
10—14 ». longae et 8,5—10 v. latae. 

Feuerland: im Walde unweit der Miändung des Rio Azopardo, auf Baum- 
rinden. 

Habituell der europäischen erdbewohnenden Pannaria nebulosa (HOFFM.) NYL. 
sehr ähnlich, lässt sie sich von dieser durch den anatomischen Bau des Lagers, 
welchen HuE fär die Erstere genau beschreibt, leicht unterscheiden. Auch in einigen 
anderen Merkmalen, die Apothezien betreffend, zeigen sich von der genannten Art 
Unterschiede. HFEine Pannaria aus der Verwandtschaft der Pannaria pezizoides (WEB.) 
LEIGTH. und Pannaria nebulosa ist bisher aus dem antarktischen Amerika nicht be- 
kannt geworden. 


Psoroma paleaceum NY. in Annal. Scienc. Nat., Bot., ser. 4., vol. XII, 1859, 
p. 293 et Synops. Method. Lich., vol. II, 1863, p. 22. — Parmelia paleacea ERIES, 
Lichenogr. Europ. Reform., 1831, p. 97. — Lecanora paleacea Hoozr. f., Flora 
Antarct., pars I, 1847, p. 534, tab. CXCVII, fig. III. — Lecanora hypnorum f. paleacea 
Tu. Fr., Lichenogr. Scandin., vol. I, 1871, p. 233. — Psoroma ciliatum NYL. apud 
HuE in Nouv. Archiv. du Muséum, ser. 3., vol. III, 1891, p. 44; DARB. in Wiss. 
Ergebn. Schwedisch. Sudpol.-Expedit., vol. IV, Liefrg. IT, 1912, p. 53. 

Lecanora ciliata AcH. wurde nie publiziert, darf daher zur Speziesbenennung 
nicht verwendet werden. 

Falkland-Inseln: Port Stanley. 


Psoroma sphinctrinum NYr. in Mémoir. Soc. Imp. Science. Nat. Cherbourg, 
vol. III, 1855, p. 176 et Synops. Method. Lich., vol. II, 1863, p. 24; LiINDS: in 
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Transact. Linn. Soc. London, vol. XXV, 1866, tab. XLII, fig. 12—14; HuE in Nouv. 
Archiv. du Muséum, ser. 3., vol. III, 1891, p. 44; REINKE in PRINGSHEIM'S Jahrbiäch. 
fär wiss. Botan., vol. XXVIII, 1895, p. 446, fig. 165—166; DARB. in Wiss. Ergebn. 
Schwedisch. Sädpol.-Expedit., vol. IV, Liefrg. 11, 1912, p. 54. — Parmelia sphlinc- 
trina MONT. in Annal. Scienc. Nat., Botan., ser. 2., vol. IV, 1835, p. 90. 

Feuerland: Isla Hoste, Bahia Orange, auf Baumrinden; Rio Azopardo, mit 
den folgenden zusammen. 


Psoroma pholidotum MöLrL. Arc. in Flora, vol. LXXI, 1888, p. 45. — Par- 
melia pholidota MONT. in Annal. Science. Nat., Botan., ser. 2., vol. IV, 1835, p. 91. 
— Pannaria pholidota NYL. in Mémoir. Soc. Scienc. Nat. Cherbourg, vol. V, 1857, 
ml08A HUR in Nouv. Archiv. du Muséum,..ser. 4.; vol. X, 1908, p. 171, 

Feuerland: im Walde an der Mändung des Rio Azopardo, auf Baumrinden. 


Psoroma xanthomelaenum NYr. in Annal. Scienc. Nat., Botan., ser. 4., vol. 
XIT, 1859, p. 294 et Synops. Method. Lich., vol. IT, 1863, p. 16; WAINIO in Résult. 
Voyage S. Y. Belgica, Botan., 1903, p. 29. — Pannaria xantihomelaena HuvE in Nouv. 
Archiv. du Muséum. ser. 4., vol. VIIT, 1906, p. 263. 

Feuerland: im Walde an der Miändung des Rio Azopardo, an Baumrinden. 


Psoroma hypnorum (DicKS.) HOFFM. 

Falkland-Inseln: Port Stanley, auf der Erde. 

Sädgeorgien: Cumberland Bay, zwischen anderen Flechten auf der Erde in 
einem Sumpf am Moränenfjord. 


var. deaurata (AcH.) MöLL. Arc. in Mission Scientif. Cap Horn, vol. V, 1889, 
p- 160 et in Nuov. Giorn. Botan. Ital., vol. XXI, 1889, p. 39. 

Westpatagonien: Canal Messier, Puerto Rayo, uber Moosen, und Estero Peel 
am grossen Gletscher; Skyring: Puerto Pinto, auf Moosen. 

Feuerland: Ushuaia, Rio Olivia, zwischen Moosen. 


Stietaceae. 


Sticta (sect. Stictina) argyracea Der. (var. sorediifera), Hist. Lich., Sticta, 
NS22pI 2, tab. VIL fig. 31. 

Feuerland: im Nothofagus-Walde an der Miändung des Rio Azopardo, auf 
Rinden. 


Sticta (sect. Stictina) intricata var. Thouarsii HELLB. in Bihang till Kgl. Svensk. 
Vetensk.-Akad. Handl., vol. XXI, afd. III, no. 13, 1896, p. 32. — Sticta Thouarsii 
DEL., Hist. Lieh., Stieta, 1822, p. 90, tab. VIII, fig. 29. — Stictina intricata var. 
Thouarsii NYL., Synops. Meth. Lich., vol. I, 1860, p. 334. — Pseudocyphellaria in- 
tricata var. Thouarsii WAINIo in Hedwigia, vol. XXXVII, 1898, p. (34) et in Phi- 
lippin. Journ. of Scienc., sect. C, vol. VIII, 1913, p. 120 et p. 121; MALME in Bihang 
till Kgl. Svensk. Vetensk.-Akad. Handl., vol. XXV, afd. III, no. 5, 1899, p. 24. 
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Chiloé: Punta Talcan, steril. 

Feuerland: Isla Dawson Insel, Bahia Harris, steril; im Nothofagus-Walde an 
der Mändung des Rio Azopardo, an Baumrinden, steril. 

Falkland-Inseln: Westinsel, Halfway Cove, steril. 


Sticta (sect. Stictina) Berteroana Monrt. in Annal. Scienc. Nat., Botan., ser. 2., 
vol. IV, 1835, p. 90 et apud GaY, Fisie. y Politic. Chile, Botan., vol. VIII, 1852, 
p. 125. — Stictina Berteroana NYL. apud STzBGR. in Flora, vol. LXXXI, 1895, p. 
128 et in Acta Soc. Scient. Fenn., vol. XXVI, no. 10, 1900, p. 8, not. — Ricasolia 
Berteroana HuE in Nouv. Archiv. du Muséum, ser. 3., vol. IT, 1890, p. 309. 

Juan Fernandez: Masatierra, im Wald der Bahia Cumberland. 

Der Thallus des gesammelten Stuäckes besitzt nur eine einzige junge Frucht; 
es war daher nicht möglich, den Fruchtbau näher zu studieren. Die Pseudocyphellen 
sind sehr klein, 0,1—0,15 mm breit und spärlich entwickelt, aber ihr Vorhandensein 
ist nicht zu ubersehen; sie sind ferner weiss und im Umriss etwas unregelmässig. 


Sticta (sect. Stictina) coriifolia A. ZAHLBR. nov. comb. — Stictina coriifolia 
MULL. ARG.; in ENGLER, Botan. Jahrbiäch., vol. IV, 1883, p. 55; STzZBGR. in Flora, 
vol. LX XXI, 1895, p. 129; DaArB. in Wiss. Ergebn. Schwedisch. Sädpol.-Expedit., 
vol. IV, Liefrg. II 1912; p; 38. 

Thallus superne valde sparse et minute albo-punctatus (etiam in specimine 
originali MULLERI), subtus primum usque ad marginem rhizinosus, dein glabrescens; 
utrinque corticatus, cortex superior non inspersus, ad ambitum fuscolutescens, caete- 
rum decolor, 55—380 » altum, paraplectenchymaticum, cellulis rotundatis vel oblongo- 
rotundatis, mediis maximis, usque 10 » latis, superne sensim minoribus, omnibus 
membrana sat crassa cinctis, in seriebus superpositis 6—7; cortex inferior 50—60 vu. 
crassus, non inspersus, decolor, in ambitu fuscescens, paraplectenchymaticus, cellulis 
rotundatis vel oblongis, usque 11 » latis, pachydermaticis; medulla alba, KHO—, 
CaCIlO.—, J—, ex hyphis intricatis, 3,5—4 » crassis, non inspersis formata; gonidia 
nostocacea, cellulis primum aeruginosa-coeruleis, in partibus vetustioribus olivaceis, 
concatenato-glomerulosis, 3,5—4 ». latis, stratum infra corticem superiorem interruptum 
vel subcontinuum formantibus; rhizinae paginae inferioris thalli ex hyphis fascicu- 
latis formatae, hyphis usque 0,18 mm longis et 5—6 » crassis, membrana mediocri 
cinctis, demum septatis (cellulis oblongis). 

Chiloé: Ancud, auf Strandfelsen, steril. 


Sticta (sect. Stictina) cinnamomea A. RicH., Voyage de Decouv. de I' Astrolabe, 
Botan., vol. I, 1832, p. 28; tab. VIII, fig. 3; :Hoorz; Flora Nov:!Zeland':;, vol: 
1855, p. 279; HELLB. in Bihang till Kgl. Svensk. Vetensk.-Akad. Handl., vol. XXI, 
afd. III, no. 13, 1896, p. 32. — dStictina fragillima var. dissimilis NYL., Synops. 
Meth. Lich., vol. I, 1860, p. 336. — Stictina dissimilis LIiNDS. in Transact. Linn. 
Soc. London, vol. XXV, 1866, p. 506; NyYL., Lich. Nov. Zeland., 1880, p. 30. — 
Sticta fragillima var. dissimilis KRMPHBR. in Reise Oesterr. Freg. Novara, Botan. 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 517. N:o 6. 1 


Theil, vol. I. 1870, p. 119, tab. XIV, fig. 2. — Stictina cinnamomea MULL. ARG. in 

Flora, vol. LXVI, 1883, p. 22 et in Bull. Herbier Boissier, vol. II, appendix I, 

1894, p. 33; SHIRLEY in Proceed. Roy. Soc. of Queensland, vol. VTI, 1889, p. 20. 
Juan Fernandez: Masatierra, Cumberland Bay, steril. 


Sticta (sect. Stictina) faveolata DErL., Hist. Lich., Sticta, 1822, p. 101, tab. 
VITT, fig. 36. — Stictina faveolata NYL., Synops. Method. Lich., vol. TI, 1860, p. 337. 
Chiloé: Isla Huafe, steril. 


Sticta (sect. Stictina) crocata (LINN.) ÅCH. 

Westpatagonien: Estero Peel, am grossen Gletscher, steril. 

Andines Patagonien: Terr. Chubut, Colonia Corcovado, an Felsen 600 m 
u. d. M., steril. 

Falkland-Inseln: Westinsel, Halfway Cowe und am Warrah River, steril. 


f. citrina ÅA. ZAHLBR. nov: comb. — Sticta citrina PERS. apud. GAUDICH., 
Voyage Uranie et Physic., Botan., 1826, p. 201. 

Thallus superne sorediis citrinis reticulatim costulatus. 

Feuerland: im Nothofagus-Walde an der Miändung des Rio Azopardo, auf 
Baumrinden, steril. 


Sticta (sect. Stictina) hirsuta Mont. in Annal. Science. Nat., Botan., ser. 2., 
vol. IV, 1835, p. 88 et apud DUMONT-D'URVILLE, Voyage Pole Sud, Botan., vol. I, 
1843, p. 188, tab. XV, fig. 2; MEY. et Fw. in Nova Acta Acad. Caes. Leopoldin.- 
Carolin., vol. XIX, suppl., 1843, tab. III, fig. 4; DNoTtrEs. in Memor. R. Accad. Sc. 
Torino, ser. 2., vol. XII, 1851. p. 146, tab. I, fig. 1. — dStictina hirsuta NYL., Lich. 
Scandin., 1861. p. 95, not. — Pseudocyphellaria hirsuwta MALME in Bihang till Kal. 
Svensk. Vetensk.-Akad. Handl., vol: XXV, afd. III, no. 5, 1899, p. 18. 

Westpatagonien: Canal Adalbert, Heinrichs Fjord, fruchtend. 

Patagonien: Mischwald bei Lago San Martin, fruchtend. 


Sticta (sect. Stictina) Weigelii (IsERT) WaAInIo, Etud. Lich. Brésil, vol. I, 1890, 
p: 189 (ubi descript. et synon.). — Stictina Weigelii DARB. in Wiss. Ergebn. Schwe- 
disch. Sädpol.-Expedit., vol. IV, Liefrg. 11, 1912, p. 55. 

Westpatagonien: Canal Messier, Caleta Hale, steril. 

Feuerland: Canal de Beagle, Rio Olivia, an der Erde, steril. 


Sticta (sect. Stictina) Gaudichaldia DeEL., Hist. Lich., Sticta, 1822, p. 80, tab. 
VII, fig. 23. — Stictina Gaudichaudii NYL., Synops. Meth. Lich., vol. I, 1860, p. 345. 
— Sticta malovina FRIES, Syst. Orb. Veget., pars I, 1825, p. 283. 

Westpatagonien: Estero Peel am grossen Gletscher, steril; Canal Jerönimo, 
Bahia Arauz, steril. Skyring: Puerto Pinto, auf der Erde im Hochmoor, steril. 
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Sticta (sect. Stictina) caulescens DNorrs. in Memor. B. Accad. Sc. Torino, 
ser. 2., vol. XII, 1851, p. 152; MALME in Bihang till Kgl. Svensk. Vetensk.-Akad. 
Handl., vol. XXV, afd. III, no. 5, 1899, p. 10, tab. I, fig. 2—3. — Sticta caulescens 
DARB., Wiss. Ergebn. Schwedisch. Sädpol.-Exped., vol. IV, Liefrg. 11, 1912, p. 54. 

S. Chile: Seno Reloncavt, Caleta Buill, auf Baumrinden, fruchtend. 

Sädpatagonien: Otway, Puerto Pomar, fruchtend. Westpatagonien: Canal 
Messier, Puerto Hale, auf Baumzweigen, fruchtend. | 


Sticta (sect. Eusticta) dissimulata Nyr., Synops. Meth. Lich., vol. I, 1860, 
p. 362 et Lich. Mov. Zeland., 1888, p. 37; ÅA. ZAHLBR. apud RECHINGER in Denk- 
schrift. math.-natur. Classe Kais. Akad. Wiss. Wien, vol. LXXXI, 1907, p. 261 
(ubi synon.). 

Chiloé: San Pedro, fruchtend; Isla Huafo, fruchtend. 


Sticta (sect. Eusticta) Freycinitii DEL., Hist. Lich., Sticta, 1822, p. 124, tab. 
XIV, fig. 51; DARB. in Wiss. Ergebn. Selnnediseh. Sudpol.-Exped., vol. IV, Liefrg. 11, 
TOP2p ad: 

Falkland-Inseln: Westinsel, Halfway Cove, steril. 

Feuerland: auf Nothofagus im Walde unweit der Miuändung des Rio Azopardo. 


var. chloroleuca ÅA. ZAHLBR. nov. comb. — Sticta chloroleuca Hook. f. et TAYL. 
in HooKr. London Journ. of Botan., vol. III, 1844, p. 649. — Sticta Freycinetii var. 
isidioloma NYL. in Bull. Soc. Linn. Normand., ser. 2., vol. II, 1868, p. 504, not. et 
Lich. Nov. Zeland., 1888, p. 39. — Pseudocyphellaria Freycinetir var. isidioloma 
MALME in Bihang till Kgl. Svensk. Vetensk.-Akad. Handl., vol. XXV, afd, III, no. 5; 
1899, p. 34. — Pseudocyphellaria Freycinetir var. chloroleuca WATINIO in Résult. Voyage 
NS. Y. Belgica, Bot., 1903, p. 28. 

Westpatagonien: Canal Messier, Puerto Rayo, fruchtend. 

Feuerland: im Nothofagus-Wald an der Mändung des Rio Azopardo, auf 
Baumrinden, steril. 


var. lactucaefolia Mörnr. ArG. in Mission BScientif. Cap Horn, vol. V, 1889, 
p. 157. — Parmelia lactucaefolia PERS. apud GAUDICH., Voyage Uranie et Physic. 
Botan., 1826, p. 199. — Pseudocyphellaria Freycinetii var. lactucaefolia MALME in 
Bihang till Kgl. Svensk. Vetensk.-Akad. Handl., vol. XXV, afd. III, no. 5, 1899, p. 36: 

Juan Fernandez: Masatierra, steril. 

Sädgeorgien: Cumberland Bay, Moränenfjord, steril. 


Sticta (sect. Eusticta) cellulifera Hooxr. F. et TaAYL. in London Journ. of 
Botan., vol. III, 1844, p. 647; Hookr., Flora Antarct., vol. I, 1844, p. 198; NYL., 
Lich. Nov. Zeland., 1888, p. 38; HuveE in Nouv. Archiv. du Muséum, ser. 4., vol; III, 
1901, tab. I IL; fig, 2net 2;1ten. | 

Feuerland: im Walde unweit der Mändung des Rio Azopardo, auf Nothofagus 
fruchtend. 
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Sticta (sect. Eusticta) physciospora NYyr., Synops. Meth. Lich., vol. I, 1860, 
pi 364; HuE in Nouv: Archiv. du Muséum, ser. 4., vol. III, 1901, p. 46. 
Feuerland: am Azopardofluss, fruchtend. 


Sticta (Sect. Eusticta) endochrysea Der., Hist. Lich., Sticta, 1822, p. 43, tab. 1, 
fel; EUR in Nouv. Arehiv. du Muséum, ser. 4., vol. ILT, 1901, p.; 48; DARB: m 
Wiss. Ergebn. Schwedisch. Suädpol.-Expedit., vol. IV, Liefrg. 11, 1912, p. 37. 

Juan Fernandez: Masafuera, auf dem Hochplateau, bei 1200 m iä. M. 

Westpatagonien: Estero Peel, nahe dem grossen Gletscher. 

Suädgeorgien: Cumberland Bay, am Moränenfjord. 


var. flavicans (NYL.): MöLrL. ARG. — HuE in Nouv. Archiv. du Muséum, ser. 4., 
vol IE 1901; p. 49. 

Chiloé: Ancud, steril. 

Westpatagonien: Canal Messier, Puerto Simpson, fruchtend. 

Feuerland: Isla Dawson, Bahia Harris, auf Baumzweigen, steril; Islas Wolla- 
ston, I. Otter, steril. 


var. orygmaeoides (NYL.) MöLL. ArRG.; HuE in Nouv. Archiv. du Muséum, 
Set Vol TLE 19015:p. 49: 

Chiloé: Rio Pudeto, steril. 

S. Westpatagonien: Canal Jerönimo, Caleta Cutter, fruchtend. 

Feuerland: Isla Felix, auf Baumächsten, fruchtend; Almirantazgo, Puerto 
Gomez und an der Mändung des Rio Azopardo, auf Nothofagus. 


Sticta (sect. Eusticta) nitida TAYL. in HooKr., London Journ. of Botan., vol. VT, 
1847, p. 178; NYL:, Synops. Meth. Lich., vol. I, 1860, p. 359; MöLL. ARG. in Flora, 
vol. LX XT, 1888, p. 23. — Pseudocyphellaria nitida MALME in Bihang till Kol. Svensk. 
Wetenski>Akad. > Elandl5” vol XX afd. HI, no: 5; 18997 p. 26. 

Apothecia superficialia vel submarginalia, parmeloidea, ad basin bene constricta, 
1,5—2,5 mm lata, e concavo subplana; receptaculum thallo concolor (subochraceum), 
nudum, granulatum, corticatum, cortice in ambitu eroso, ex hyphis radiantibus, 
pachydermaticis et septatis formato, cellulas rotundato-oblongas offerente; discus e 
fusco nigricans, opacus, epruinosus; margo thallinus angustus, integer, acutiusculus, 
discum vix superans; excipulum in latere hymenii flabellatum, infra hymenium eva- 
nescens, paraplectenchymaticum, cellulis oblongis; hypothecium angustum, sordide- 
scenti-lutescens, KHO magis lutescens, ex hyphis tenuibus et intricatis formatum ; 
hymenium superne anguste nigrescens, KHO violascens, caeterum decolor, non in- 
spersum, J coeruleum (imprimis asci); paraphyses strictae, filiformes, simplices, esep- 
tatae, ad apicem leviter clavatae, conglutinatae; asci oblongo-clavati, 8-spori; sporae 
in ascis biseriales, fusiformes, utrinque acutiusculae, rectae vel subrectae, 3-septatae, 
36—44 v. longae et 7,5—38 » latae. 

Chiloé: Seno Reloncavi, im Walde auf Baumrinden; Isla Huafo. 

Westpatagonien: Estero Aysen, Puerto Chacabuco und Canal Messier, Puerto 
Rayo, fruchtend. 
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Sticta (sect. Eusticta) Richardi var. divulsa Hur in Nouv. Archiv. du Muséum, 
ser. 4., vol. III, 1901, p. 56, tab. II, fig. 1—2. — Sticta divulsa TAYL. apud Hookr. 
London Journ. of Botan., vol. VI, 1847, p. 182. 

Westpatagonien: Canal Messier, Puerto Hale, Puerto Rayo et Puerto Simp- 
son, auf Baumrinden. 


Peltigeraceae. 


Nephroma antarcticum (WULF.) NYL. 

Westpatagonien: Estero Peel, am grossen Gletscher, fruchtend. 

Feuerland: im Nothofagus-Walde an der Mändung des Rio Azopardo und 
Isla de Navarino. 


Nephroma patagonicum KRMPHBR. in Verhandl. zool.-bot. Gesellsch. Wien, 
vol. XXVI, 1876, p. 439. — Nephroma analogicum NYL. apud CRoMB. in Journ. Linn. 
Soc. London, Botan., vol. XV, 1876, p. 231; NyL., Lichen. Fuegiae et Patagon., 
1888, p. 21. — Opisteria analogica WAINIo in Arkiv för Botan., vol. VIII, no. 4, 
1909, p. 93. 

Thallus KHO—, CaCl,O.—, medulla flavida, Ca Cl;O, aurantiaca, KHO—. 

Eine durch den Habitus und die Farbe der Medullarschicht ausgezeichnete 
Art. KREMPELHUBER und NYLANDER haben die Art in demselben Jahre veröffent- 
licht und es ist daher kaum möglich festzustellen, welchem der beiden Autoren die 
Priorität zukommt. Ich habe dem KREMPELHUBER'schen Namen den Vorzug gege- 
ben, da dieser Autor eine ausföhrliche, zur Erkennung der Flechte geeignete Be- 
schreibung gab. 

Westpatagonien: Skyring; Ensenada de las Rucas, auf Baumrinden, fruchtend. 

Feuerland: Almirantazgo, Puerto Gomez, auf Baumzweigen, fruchtend. 


Peltigera spuria (AcH.) DC. 
Westpatagonien: Estero Peel, Moränen am grossen Gletscher, fruchtend. 


Peltigera erumpens Wainio, Etud. Lich. Brésil, vol. I, 1890, p. 182 et in 
Természetr. Fäzetek, vol. XXII, 1899, p. 306. — Peltidea erumpens TAYL. in HooK. 
London Journ. of Botan., vol. VI, 1847, p. 184. — Peltigera spuria var. erumpens 
HARM. in Bull. Soc. Science. Nancy, ser. 2.:;,. vol. XXXI, 1897;.-p. 248-et' Tiehjrde 
France, fasce. IV; 1910; p- 676: 

Falkland-Inseln: unweit Port Stanley, auf dem Erdboden, steril. 


Peltigera polydactyla var. pellucida DriETtRICH, Lichenogr. German., 1832—37, 
p. 27, tab. 128; CRoMB. in Flora, vol. LXVII, 1884, p. 236. — Lichen caninus, pellu- 
cidus DILL. apud WEB., Spicil. Flor. Goetting., 1778, p. 270. 

Juan Fernandez: Masafuera, fruchtend. 


var. microcarpa SCcHAER., Lichen. Helvet. Spicil., sect. I, 1823, p. 15 et Enumer. 
Critic. Lich. Europ., 1850, p. 21; Mont. apud GaY, Hist. Fisic. y Politic. Chile, 
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Botan., vol. VIIT, 1852, p. 96. — Peltidea polydactyla var. microcarpa AcH., Liche- 
nogr. Univers., 1810, p. 520. 
Sädchile: Seno Reloncavi, Caleta Buill, auf der Erde, fruchtend. 


Peltigera canina (LINN.) SCHAER. 
Feuerland: Lago Fagnano, Isla Lagrelius, auf der Erde, fruchtend. 


Peltigera rufescens (NEcK) HOFFM. 

Falkland-Inseln: Westinsel, Halfway Cove, auf der Erde, fruchtend. 

Andines Patagonien: Rio Aysen, därre Grassteppe am Coihaike alto, fruch- 
tend; Rio Carbön, auf der Erde zwischen Moosen, fruchtend (leg. T. HALLE). 

Feuerland: Westende des Lago Fagnano, auf der Erde, fruchtend, und am 
Canal de Beagle, Rio Olivia, steril und reichlich von einem parasitischen Pilz, Illo- 
sporium carneum FR., befallen. 


Lecideaceae. 


Lecidea elata ScHAER., Lichen. Helvet. Spicil., sect. 3, 1828, p. 137; NYL. in 
Act. Soc. Linn. Bordeaux, vol. XXI, 1856, p. 380; TH. FRIES, Lichenogr. Scandin., 
vol. I, 1874, p. 5335; DARB. in Wiss. Ergebn. Schwedisch. Sudpol.-Expedit., vol. IV, 
Wetro. 115 1912; p. 21: 

Falkland-Inseln: Westinsel, Rabbit Island, auf Sandstein. 


Lecidea euphorea FLKE. apud NYL., Herbar. Musci Fennic., 1859, p. 90; LAMY 
fnWbull Soc. botan. France, vol: XXX; 1883, p. 406; ARN: in Flora; vol: XVII, 
1884, p. 559; HUE in Revue de Botan., vol. VI, 1887—388, p. 10; HARM. in Bull. 
Soc. Ncienc. Nancy, ser. 2., vol. XXXIIT, (1898) 1899, p. 79; SANDT. in Abhandl. 
Naturw. Verein Bremen, vol. XXI, 1912, p. 88. 

Falkland-Inseln: Westinsel, Halfway Cove, auf entrindeten Baumzweigen. 


Lecidea (sect. Eulecidea) austropatagonica MöLL. ARG.! in Flora, vol. LXIX, 
1886, p. 126. 

Thallus crustaceus, uniformis, tenuis, usque 0,75 mm altus, subtartareus, cine- 
reoalbidus, opacus, KHO e flavo subferrugineus, CaC!;O.—, minute rimuloso-areolatus, 
arolis planis, angulosis, sorediis et isidiis destitutus; prothallus plumbeocinereus vel 
plumbeo-obscuratus, tenuissimus, versus ambitum thalli et etiam inter areolas thalli 
evolutus; medulla alba, KHO e flavo aurantiaco-ferruginaceus, tantem pallescens, 
CaCl;Os—, J violacea. 

Apothecia lecideina, sessilia, parva, usque 1,2 mm lata, utplurimum congesta 
vel seriatim disposita, e rotundo anguloso vel irregularia, primum urceolata, demum 
concava vel subplana, nigerrima, epruinosa, opaca; margo proprius crassiusculus, in- 
teger, niger, nitidulus, prominulus et persistens, intus pallidus, ex hyphis medulla- 
ribus compositum, sed gonidia non continens, KHO e flavo ferrugineus; hypothecium 
obscure fuscum, infra hymenium late obconicum, lateraliter angustatum et usque ad 
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verticem hymenii assurgens, hymenium in parte suprema. late aeruginoso-nigricans; 
KHO aeruginoso-olivaceum, caeterum decolor, non inspersum, 100-120 » altum, J 
violaceo-coeruleum; paraphyses densae, strictae, 1,5—1,7 v latae, simplices vel parce 
ramosae, etiam passim clathratim junctae, ad apicem clavatae, eseptatae, modice 
conglutinatae; asci ellipsoideo- vel ovali-clavati, hymenio subaequilongi, ad apicem 
rotundati et membrana incrassata cincti, 8-spori; sporae in ascis 2—93-seriales, deco- 
lores, simplices, ovales vel ellipsoideo-ovales, membrana tenui cinctae, 9—11 ,. longae 
et 4—5 v latae. 

Pycnoconidia non visa. 

Södgeorgien: Cumberland Bay, auf Schieferfelsen im Moränenfjord. 


Catillaria grossa (PERrRs.) Tu. Fr. var. mesoleucodes A. ZAHLBR. nov. comb. — 
Lecidea melastegia f. mesoleucodes NYL., Lichen. Fueg. et Patagon., 1888, p. 15; SPE- 
GAZZINI, Lich. Patagon. no. 31! — Patellaria (Catillaria) premnea MöLL. ARG. in 
Nuov. Giorn. Botan. Ital., vol. XXI, 1889, p. 47. 

Hypothecium albidum; excipulum dimidiatum, chondroideum, crassum, dilute 
nigricanti-coerulescens, KHO violaceum, ex hyphis crassis et pachydermatis, radian- 
tibus et septatis formatum, luminibus brevibus vel linearibus; paraphyses capillares, 
simplices, eseptatae, ad apicem haud latiores; asci 8-spori; sporae in ascis 1—3-seri- 
ales, verticales vel obliquae, rectae vel curvulae, membrana et septo tenui, 28—36 ». 
longae et 12—16 ». latae. 

Chiloé: Queilen, auf Baumrinden. 


Catillaria melaleuca ÅA. ZAHLBR. nov. comb. — Lecidea melaleuca "TUCK. apud 
NYL, in Annal. Scienc. Nat., Botan., ser. 4., vol. XIX, 1863, p. 341, not., in Bull: 
Soc. Limn. Normand., ser. 2., vol. II, 1868, p. 84 et Lich. Nov. Zeland., 1888, p. 85. 
— Patellaria (sect. Psorothecium) melaleuca MöLL. ARrRG. in Bull. Herbier Boissier, 
vol. II; appendix I, 1894, p. 63. 

Chiloé: Queilen, auf Baumrinden. 


Bacidia (sect. Eubacidia) sclerocarpa A. ZAHLBR. nov. spec. 

Thallus crustaceus, uniformis, tenuissimus, viridescenti-cinerascens, KHO—, 
CaCl,O.—, pulverulentus vel subleprosus, inaequalis, continuus, isidiis destitutus, in 
ambitu linea obscuriore non cinctus, fere homoeomericus, gonidiis palmellaceis, hyphis 
thalli non amylaceis. 

Apothecia crebra, utplurium congesta vel plus minus confluentia, rare solitaria, 
pallescenti-alutacea vel pallide rufescentia, opaca, demum usque 1.2 mm lata, € plano 
convexa vel semiglobosa; margo proprius primum valde tenuis, subinteger, parum 
dilutior, demum depressus; excipulum pallidum, ambitum versus lutescens,; chondroi- 
deum, ex hyphis radiantibus, conglutinatis et leviter intricatis, pachydermaticis et 
septatis formatum, maculas parvas plus minus rotundatas offerens; epithecium di- 
stinetum non evolutum, hymenium lutescens, non inspersum, 95—110 +» altum, Je 
coerulescente sordidescens; hypothecium lutescenti-ruféscens, ex hyphis dense intri- 
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catis formatum, sensim in stratum medullare thalli abiens, paraphyses capillares, ad 
1 iv crassae, strictae, simplices, eseptatae, ad apicem latiores, conglutinatae; asci 
cylindrico-clavati, ad apicem retusato-rotundati, hymenii subaequilongi, 8-spori; sporae 
in ascis verticales, decolores, aciculariae—filiformes, rectae vel subrectae, pluriseptatae, 
cellulis brevibus, septis parum distinctis, 70—80 »v. longae et 1,6—1,8 » latae. 

Pycnoconidia ignota. 

Feuerland: im Walde unweit der Mindung des Rio Azopardo, uber abgestor- 
benen Moosen. 

Auf den ersten Blick glaubt man eine Bacidia aus der Section Wetitenwebera 
vor sich zu haben, etwa eine hellfrächtige Bacidia hypnophila (AcCH.); die Gestalt der 
Sporen weisen indes auf die Section Kubacidia hin. Durch die hellen, verhältnis- 
mässig grossen Apothezien und die langen Sporen ist der Anschluss an die Sippe der 
Bacidia ' luteola (ACH.) gegeben. Habituell gleicht die neue Art sehr der neuseelän- 
dischen "Bacidia glomeruwlosa KN., doch weicht diese durch die kurzen Sporen wesent- 
lich ab. 


Rhizocarpon (sect. Catocarpon) Copelandi Tu. FR., Lichenogr. Scandin., vol. I, 
1874, p. 615; MALME in Svensk Botan. Tidskrift, vol. VIII, no. 3, 1914, p.- 277 et 
p. 284. — Buellia -Copelandi KÖRrB. in Zweite Deutsch. Nordpolf., vol. IT, 1874, p. 79; 
EcKErF. in Bull. Torrey Botan. Club, vol. XXII, 1893, p. 257. — Lecidea Copelandi 
Wain1o in .Meddel. Soc. Faun. et Flor. Fenn., vol. X, 1883, p. 129. — Catocarpon 
Copelandi ARN. in Verhandl. zool.-bot. Gesellsch. Wien, vol. XXVIII, 1878, p. 288 
et Labrador, 1896, p. 16. 

Andines Patagonien: Terr. Chubut, Cerro Lelej, bei 1200 m äu. M., auf 
Granitfelsen. — Die Flechte ist neu fär das sädliche Amerika. 


Rhizocarpon (sect. Catocarpon) polycarpum (HeEPrPP) TH. FrR., Lichenogr. Scan- 
din., vol. I, 1874, p. 617. — Buellia melanotrichia DARB.! in Wiss. Ergebn. Schwedisch. 
STdpPol<Rxpedit., Vol, LV:rbiefrs.julk1912; pt5,.tab. IH, fig 27. 

Sudgeorgien: Cumberland Bay, Moränenfjord, bei 500 m ä. M. (SKOTTSBERG 
1902). — Die Flechte war bisher fär das antarktische Amerika nicht verzeiechnet. 


Rhizocarpon geographicum (LINN.) DC. 
f. contigua (FR.). 
Falkland-Inseln: Ostinsel, North-Arm, auf Urgestein. 


f. atrovirens (LINN.) 

Andines Patagonien: Terr. Chubut, Cerro Lelej 1200 m ä. M.; Terr. Sta Cruz, 
Fösiles-Pass, nördlich vom Lago San Martin, auf Urgestein. 

Falkland-Inseln: Port Stanley; Westinsel auf dem Gipfel des Mt. Adam. 

Sudgeorgien: Cumberland Bay, Moränenfjord, auf Kieseln. 


f. protothallina KÖRB. 
Andines Patagonien: Terr. Chubut, Cerro Lelej, bei 1200 m iu. M., auf Granit. 
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Rhizocarpon geminatum (Fw.) TH. FR. 
Andines Patagonien: Fösiles-Pass, nördlich vom Lago San Martin, bei 1200 
m u. M., auf Urgestein. 


Rhizocarpon distinctum TH. FRr., Lichenogr. Scandin., vol. I, 1874, p. 625 
(ubi synon.). 

Falkland-Inseln: Westinsel, Rabbit Island, auf Sandstein. — Neu fär das 
subantarktische Amerika. 


Cladoniaceae. 


Cladonia rangiferina (LINN.) WEB. 

Feuerland: im Moore unweit der Mändung des Rio Azopardo (DUSÉN no. 159); 
Felsenheide oberhalb des Azopardotales, bei 700 m i. M. und im Sumpfe unweit 
der Miändung des Rio Fontaine. 

Suädgeorgien: Cumberland Bay, Moränenfjord. 


Cladonia sylvatica (LINN.) HOTFTFM. f. sphagnoides Flk. 
Feuerland: im Sumpfe unweit der Mändung des Rio Fontaine, steril. 


Cladonia pycnoclada (CAUDICH.) NYL. 
Chiloé: Isla San Pedro, am Meeresstrand in der Moosmatte, steril. 


f. exalbescens WAIN. 
Falkland-Inseln: Port Stanley, steril. 


Cladonia alpestris (LINN.) RABH. 
Feuerland: unweit der Mändung des Rio Azopardo, auf dem Erdboden. 


Cladonia bacillaris (AcH.) NYL. 
Juan Fernandez: Masatierra, Bahia Cumberland, auf morschen Baumstriänken. 


Cladonia macilenta var. styracella (ACH.) WAIN. 
Chiloé: Queilen. 


Cladonia digitata f. brachytes (ACH.) WAIN. 
Feuerland: Ushaia, auf der Erde (DUSÉN no. 234). 


Cladonia coccifera var. stemmatina ACH. 

Juan Fernandez: Masafuera, auf dem Hochplateau, bei 1200 m u. M. 

Andines Patagonien: Mischwald am Westende des Lago San Martin. 

Feuerland: am Westende des Lago Fagnano im offenen Wald zwischen Moosen 
und im Sumpfe unweit der Mändung des Rio Fontaine. 

Falkland-Inseln: auf dem Mt. Adam (Westinsel) und am Port Stanley. 

Exemplare aus Westfalkland, am Meerestrand bei Port Howard gesammelt, 
kommen durch ihr kräftiges Wachstum der f. insignis (NYL.) nahe, unterscheiden 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 517. N:o 6. 25 


sich aber durch die lediglich am Grunde und nie am Rande der Becher beschuppten 
Podezien. 


Cladonia flavescens WAIN1Io, Monogr. Cladon., vol. 1, p. 197. 

Feuerland: im Nothofagus-Walde unweit der Mändung des Rio Azopardo, 
zwischen Moosen. 

Falkland-Inseln: Port Stanley, fruchtend. 


Cladonia bellidiflora (ACH.) SCHAER. 
Sädgeorgien: im Sumpfe am Moränenfjord, zwischen Moosen. 


Cladonia aggregata (Sw.) ACcH. 

Juan Fernandez: Masafuera, am Hochplateau, 1000—1200 m iu. M. 

Chiloé: Isla San Pedro. 

Westpatagonien: Archip. Reina Adelaida, Isla Atalaya; Skyring, Puerto 
Pinto, Estero Peel, am grossen Gletscher. 

Feuerland: am Westende des Lago Fagnano, zwischen Moosen, und am Rio 
Azopardo (DUSÉN no. 137); Islas Wollaston, I. Otter. 

Falkland-Inseln: auf dem Mt. Adam, steril, in einer Form, welche nach der 
Beschreibung der »Cladonia cornicularia FILE.» (vergl. WaArN1Io, Monogr. Cladon., 
vol. I, p. 230) entsprechen könnte. 


Cladonia furcata var. palamacea f. subulata (FLK.) WATINIO. 
Feuerland: im Sumpfe unweit der Muändung des Rio Fontaine, steril. 


Cladonia furcata var. nudior A. ZAHLBR. nov. comb. — Cladonia subsquamosa 
f. nudior NYL.! apud CROMB. in Journ. Linn. Soc. London, Botan., vol. XV, 1876, 
p. 224. 


Thallus caespitose crescens, podetia erecta, 4—6 cm longa et 1—1,8 mm lata, 
simplicia vel inferne et superne iteratim et fastigiatim ramosa, subulata vel scyphi- 
fera, scyphis valde angustis, usque 2 mm latis, anguste obconicis, axillis perforatis, 
in margine subulato-proliferis, inferne eburnea, in parte superiore spadiceo-castanea 
vel castanea, nitidula, ad basin fere semipellucida, KHO flavescentia, demum sub- 
aurantiaca, corticata, cortice laevi, continuo vel subareolato, usque ad apicem squa- 
mis parvis, inciso-crenatis, brevibus vel oblongis, plus minus patentibus vel incurvis, 
subtus albis obsita. Cortex podetiorum chondroideus, 25—30 v crassus, ex hyphis 
intricatis, pachydermaticis et gelatinoso-conglutinatis formatus; stratum gonidiale 
angustum; stratum chondroideum podetiorum bene evolutum, 120—140 » crassum, 
distincte limitatum, ad ambitu irregulare. 

Feuerland: am Rio Azopardo, im Torfmooren (DUSÉN no. 181). 

Ich fand die von DuUSÉN gesammelten Stäcke mit dem Originale NYLANDER'sS 
vollkommen tbereinstimmend. Spricht schon der Habitus fär eine Zugehörigkeit zu 
Cladonia furcata, so lässt der anatomische Bau des Lagers, insbesondere derjenige 
des »stratum chondroideum>» der Podezien daruber keinen Zweifel aufkommen. Auf das 
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Gelbwerden der Podezien nach Hinzufägung von Kalilauge ist in diesem Falle kein 
Gewicht zu legen, gerade sowenig als dieses Merkmal zur Trennung der Cladonia 
subsquamosa von Cladonia squamosa verwendet werden kann. BSehr nahe steht der 
obigen Varietät Cladonia furcata var. subpungens MöLL. ARrRG.!, doch besitzt diese 
bedeutend längere und grosskörnig berindete Podezien. Obwohl der Varietätsnamen 
NYLANDER's recht unpassend ist, so muss er dennoch beibehalten werden. 


Cladonia crispata var. infundibulifera (SCHAER.) WAINIO. 

Feuerland: am Bio Azopardo, fruchtend (DuUsÉN no. 144). Die gesammelten 
Stäcke weichen insoferne von der Beschreibung WaAIiN10's ab, als die Podezien hie und 
da durchlöchert sind; sie erinnern an die f. schistopoda WaAIiNIo, entsprechen aber in 
ihren iäbrigen Merkmalen mehr der obigen Varietät. 


Cladonia squamosa var. asperella FLK.—WaATNIO. 
Patagonien: Punta Arenas, auf dem Erdboden, steril. 


var. muricata (DEL.) WAINIO. 
Chiloé: Queilen, auf der Erde, steril. 


Cladonia cariosa var. pruniformis NORM. —WAINIO. 
Feuerland: am Rio Grande, zwischen Azorella-Polstern, fruchtend (DUSÉN 
no. 119). 


Cladonia gracilis var. dilatata (HOFFM.) WAINIO. 
Westpatagonien: Puerto Eden, fruchtend. 


var. chordalis (ELK.) SCHAER. 

Juan Fernandez: Masafuera, am Hochplateau, steril. 

Chiloé: Queilen, fruchtend. 

Andines Patagonien: am Westende des Lago San Martin, fruchtend. 
Feuerland: am Rio Azopardo in der f. hybrida (DUSEÉN no. 138). 
Sädgeorgien: Cumberland Bay, Sumpf am Moränenfjord, steril. 


Cladonia cornuta (LINN.) SCHAER.—WAINIO. 
S. Westpatagonien: Archip. Reina Adelaida, Isla Atalaya, steril. 


Cladonia verticillata var. cervicornis (ACH.) FLK.—WAINIO. 
Falkland-Inseln: Westinsel, Port Howard, auf Strandfelsen, reichlich fruchtend. 


Cladonia pyxidata var. neglecta (FLK.) MaAss.—WaATINIo. 

Andines Patagonien: Mischwald am Westende des Lago San Martin, fruch- 
tend. Eine monströs grosse Form. 

Falkland-Inseln: Westinsel, Halfway Cove, steril. 


var. chorophaea FLK.—WaAINIO. 
Sädgeorgien: Cumberland Bay, Sumpf am Moränenfjord, steril. 
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Cladonia fimbriata var. simplex (WEI1S.) Fw.—WaINIO. 
Patagonien: Punta Arenas, steril (DUSÉN no. 19). 
Feuerland: im Nothofagus-Walde unweit der Mändung des Azopardo, steril. 


f. minor (HAG.) WEIsS. 
Feuerland: San Sebastian, steril (DUSÉN no. 79). 


Cladonia pityrea I. Zwackhii B. sorediosa WaA1NIo. 
Juan Fernandez: Masatierra, Cumberland Bay, fruchtend, sich der f. sub- 
acuta WAINIO nähernd. 


Cladonia carneola f. prolifera Ew.—W aAINIO. 
Feuerland: am Westende des Lago Fagnano. 


Stereocaulon tomentosum (FR.) TH. FR. 
Westpatagonien: Canal Smyth, Puerto Ramirez, im Walde, fruchtend; Sky- 
ring, Est. de los Ventisqueros, Moränenhugel bei dem grossen Gletscher. 


var. magellanicum TH. FR. 

Feuerland: alpine Region beim Lago Fagnano, fruchtend. 

Suädgeorgien: Cumberland Bay, am Moränenfjord, steril und der Thallus 
fast weiss. 


Stereocaulon ramulosum (Sw.) AcH. 

Chiloé: Isla San Pedro, am Meeresufer, reichlich fruchtend. 
Westpatagonien: Estero Pedro, am grossen Gletscher, fruchtend. 
Suädpatagonien: Skyring, Est. Excelsior, Paso de Corindios, im Walde, fruchtend 


var. implexum (TH. FR.) NYL. 
Juan Fernandez: Masatierra, Cumberland Bay, im Walde; Masafuera. 
Westpatagonien: Estero Peel, am grossen Gletscher. 


Gyrophoraceae. 


Gyrophora dichroa MöLrL. Arc. in Jahrbäch. Kgl. Botan. Gart. Berlin, vol. IT, 
1883, p. 316. — Umbilicaria dichroa NYL. in Flora, vol. XLI, 1858, p. 674 et Synops. 
Method. Lich., vol. IT, 1863, p. 8. — LECHLER, Plant. Peruv. no. 1757! 

Andines Patagonien: Felsen am Lagerplatz, 15. XI. 08 nö. vom Lago General 
Paz, steril. 


Gyrophora polyphylla (LINN.) KörB. — Gyrophora polyphylla var. glabra 
TH. FR., Lichenogr. Scand., vol. I, 1871, p. 163. 
Falkland-Inseln: Ostinsel, Navy Point, an Felsen, steril. 
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Gyrophora cylindrica (LINN.) ÅCH. 

Andines Patagonien: Terr. Chubut,; Felsen am Colonia Corcovado, bei 600 
m äu. M. — Die gesammelten Stucke nähern sich durch die kurzen und krausen, oft 
auch auf die Lageroberfläche tretenden Rhizinen der f. propagulifera ÅA. ZAHLBR. — 
(Umbilicaria cylindrica f. propagulifera WAIN1I0.) 


Gyrophora proboscidea var. pulla A. ZAHLBR. nov. comb. -— Lichen pullus 
WuLF. apud JacQu., Miscell. Botan., 1781, p. 83, tab. IX, fig. 3. — Gyrophora pro- 
boscidea var. Jacquiniana AcCH., Lichenogr. Univers., 1810, p. 221. — Umbilicaria 


proboscidea var. duplicans NYL., Lichen. Scandin., 1861, p. 116 et Synops. Method. 
Lich., vol. II, 1863, p. 13; WAINIO in Arkiv för Botan., vol. VIII, no. 4, 1909, p. 11. 
— Gyrophora proboscidea f. duplicans TH. Fr., Lichenogr. Scandin., vol. I, 1871, 
p. 163. — Exsice.: ANzZI, Lichen. Ital. super., no. 77! 

Andines Patagonien: Terr. Chubut, Pampa Chica, fruchtend. — Gyrophora 
proboscidea ist fur Sudamerika neu. 


Gyrophora angulata HERRE in Contrib. U. S. Nation. Herbarium, vol. XIIT, 
1911, p. 318; HassE in Contrib. U. S. Nation. Herbarium, vol. XVII, 1913, p. 61. 
Umbilicaria angulata TucK., Synops. Lich. New England, 1848, p. 74 et Synops. 
North Americ. Lich., vol. I, 1882, p. 88. 


Falkland-Inseln: Port Stanley. — Die Bestimmung ist nicht absolut sicher, 
da lediglich sterile Stäcke gesammelt wurden, die allerdings gut zur nordamerika- 
nischen Flechte passen. — Der Gyrophora angulata habituell sehr nahe stehend und 


nur durch die Gestalt der Apothezien sicher zu unterscheiden ist Gyrophora Mihlen- 
bergii var. alpina TuvucK., doch föhren mich pflanzengeographische Erwägungen dazu, 
die Falklandflechte zur Ersteren zu ziehen. 


Acarosporaceae. 


Acarospora citrina (TAYL.) ÅA. ZAHLBR. apud RECHINGER in Denkschrift. math.- 
naturw. Classe K. Akad. Wiss. Wien, vol. LXXXVIII, 1911, p. 28 (ubi synon.). 

Andines Patagonien: Terr. Chubut, Cerro Lelej, bei 1200 m ä. M., auf 
Sandstein. 


Pertusariaceae. 


Perforaria cucurbitula (Mont.) MöLL. ARG. in Nuov. Giorn. Botan. Ital,, vol. 
XXIII, 1891, p. 126. — Pertusaria cucurbitula MONT.; NYL., Lichen. Fuegiae et 
Patagon., 1887, p. 11. 

Feuerland: am Westende des Lago Fagnano, am Grunde von Baumstämmen 
im offenen Wald. 


Pertusaria macloviana MörrL. Arc. in Flora, vol. LX VII, 1884, p. 271; WAINIO 
in Mémor. Herbier Boissier, no. 5, 1900, p. 8. 
Falkland-Inseln: Port Stanley, auf Quartzit. 
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Pertusaria corrugata DaARrB.! in Wiss. Ergebn. Schwedisch. Suädpol.-Expedit., 
vol ty gikefron I, TOR2p.o6ret prr275atab. I Pfigsl0 


f. phaeizans ÅA. ZAHLBR. nov. f. 
A typo differt apotheciis pallidis. | 

Thallus epilithicus, crustaceus, uniformis, tartareus, effusus, ad 0,5 mm crassus, 
passim excrescens et dein usque 2 mm altus, lutoso-albicans, KHO purpurascenti- 
lutescens, CaCl;O.—, areolato-rimosus, areolis contiguis, superne corrugato-inaequalibus, 
fissuris tenuibus, sed altis limitatis, sorediis et isidiis destitutus, protothallus distincetus, 
angustus et tenuis; stratum corticale tenue, ex hyphis dense intricatis et inspersis 
formatum; gonidia glomerata, glomerulis plus minus dispersis vel confluentibus, cel- 
lulis laete viridibus, globosis, rarius subellipsoideis, 4—7 v latis; hyphae thalli in 
strato gonidiali KHO sanguineae; medulla alba, KHO—, CaCl;O.—, J=—. 

Apothecia crebra, verrucas apotheciigeras distinctas non formantia, lecanorina, 
immersa, rotunda vel difformia, plus minus approximata, usque I mm lata; discus 
ceraceo-testaceus, madefactus magis fuscescens (in planta typica niger et opacus); 
excipulum distinetum non evolutum; hymenium decolor, 200—250 » altum, superne 
anguste olivascens et KHO in rufescentem vergens, caeterum decolor, non inspersum, 
J coeruleum; paraphyses densae, filiformes, ad 1 v crassae, eseptatae; asci hymenio 
fere subaequilonges, oblongo-clavatae, ad apicem rotundati, recti vel curvati, 8-spori; 
sporae in ascis subbiseriales vel uniseriales, decolores, simplices, ovales vel ovali-ellip- 
soideae, 44—58 v longae et 20—30 v latae, membrana duplici, 3,54 vp. crassa, laevi. 

Conceptacula pycnoconidiorum immersa, vertice nigricanti, punctiformi, vVix 
prominulo; perifulerium pallidum; fulera exobasidialia, basidiis subampullaceis vel 
subceylindricis, fastigiatis, pycnoconidiis brevioribus; pycnoconidia filiformia, subrecta 
vel subceurvata, utringque retusa, 23—28 v longa et ad 1 » lata. 

Falkland-Inseln: Westinsel, Port Philomel, Halfway Cove, auf Sandstein. 


Pertusaria cerebrinula A. ZAHLBR. nov. spec. 

Thallus epilithicus, crustaceus, uniformis, valde tenuis, 0,2—0,24 altus, late effu- 
sus, ochraceo-cinerascens, opacus, KHO lutescens, CaCl;O,—, ex areolis formatus 
minutis, 0,2—0,8 (—1) mm latis, subangulosis, leviter convexis, superne inaequalibus, 
plus minus congestis, rarius subdispersis, isidiis et sorediis destitutus, in margine 
linea obscuriore non cinctus, superne strato corticali angusto, ex hyphis dense intri- 
catis formato obductus; medulla alba, J—, hyphis inspersis; gonidia laete viridia, 
cellulis globosis, 7—14 v. latis. 

Verrucae apotheciigerae sessiles, ad basin constrictae, dispersae vel approxi- 
matae, turgidae, magnae, usque 4 mm latae et usque 2 mm altae, thallo pallidiores, 
albidae, opacae, ad verticem crasse et profunde gyroso-plicatae, hymenia plura (6—38) 
ineludentes, KHO flavidae, CaCl;O.—, strato corticali obductae, stratum gonidiale 
angustum, infra corticem situm et medullum sat amplam includentes; disci apothe- 
ciorum nigricantes, impressi, punctiformes vel breviter rimaeformes; hymenium superne 
nigrescens, KHO violascens, passim strato decolore angusto supertectum, caeterum 
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incolor, leviter inspersum, J coeruleum; paraphyses filiformes, ramosae et connexae, 
eseptatae, ad apicem non latiores, ad 1 » crassae; asci cylindrici, ad apices rotundati 
et membrana incrassata cincti, (4)—6—8-spori; sporae in ascis uniseriales, decolores, 
simplices, ellipsoideae, ovali- vel oblongo-ellipsoideae, ad apices rotundatae vel sub- 
acuminatae, membrana duplici cinctae (membrana externa laevi, angustiore, 1,7—2,2 v. 
lata, membrana interna etiam laevi, 4—6 » crassa), guttula oleosa unica et ampla 
impletae, 65—70 » longae et 34—35 » latae, KHO non tinctae. 

Conceptacula pycnoconidiorum in tuberculis minutis, 0.3—0,5 mm latis, albidis 
inclusa; perifulerium pallidum; fulera exobasidialia; basidia angusta, subampullacea; 
pycnoconidia capillaria, subrecta vel leviter arcuata, utrinque retusa, 14—16 v. longa 
et ad 0,5 lata. 

Falkland-Inseln: Westinsel, Port Philomel, Halfway Cove, auf Sandstein. 

Durch die Gestalt der Fruchtwarzen, das dänne Lager und die kurzen Pykno- 
konidien gut charakterisiert. 


Pertusaria melanospora NYL.! in Annal. Science. Nat., Botan., ser. 4., vol. III, 
1855, p. 159, in Bull. Soc. Linn. Normand., ser. 2., vol. IV, 1872, p. 289, not. et 
Lichen. Pyren. Orient., 1891. p. 61, not.; HuE in Nouv. Archiv du Muséum, ser. 3., 
vol. III, 1891, p. 85. 

Thallus epilithicus, erustaceus, uniformis, subtartareus, tenuis, effusus, alutaceo- 
lacteus, subopacus, KHO vix mutatus, CaCl,O, leviter erythrinosus, KHO lutescens, 
areolato-diffractus, areolis parvis, 0,1—0,5 mm latis, angulosis, fissuris tenuibus limi- 
tatis, planiusculis, superne laevibus, continuis, sorediis et isidiis destitutus, superne 
strato corticali obductus, ex hyphis dense intricatis et dense inspersis formato; me- 
dulla alba, KHO flavescens, CaCl,O; erythrinosa, J—. 

Verrucae apotheciigerae dispersae, sessiles, 0,s—1,2 mm latae, ad basin leviter 
constrictae, subsemiglobosae, thallo concolores, laeves, ad verticem primum puncti- 
formiter pertusae, demum sat breviter transversim fissae, 1—5-carpicae, strato corti- 
cali obductae, medullam et gonidia includentes; disci apotheciorum nigri, opaci, 
minuti, rotundi et vix impressi; epithecium nigrescens, KHO violascens; hymenium 
decolor, guttulis oleosis non impletum, J intense coeruleum, 330—370 v. altum; hypo- 
thecium angustum, decolor, ex hyphis intricatis tenuibus formatum; paraphyses 
capillares, ramosae et connexae, eseptatae, ad apicem non latiores; asci oblongo- 
clavati, ad apicem retuso-rotundati, pachydermatici, 4—98-spori; sporae in ascis 1—2- 
seriales, ex decolore mox coeruleo-nigricantes, simplices, ellipsoideae, membrana 
duplici cinctae, membrana externa valde tenui, ad 1 »v crassa, interna ad 9 v. crassa, 
colorata, KHO violascens, subtiliter striolatae, 62—80 v longae et 36—46 » latae. 

Conceptacula pycnoconidiorum verrucosa, sessilia, hemisphaerica, parva, ad 1,1 
mm lata, vertice punctiformi vel paulum irregulari, nigricante; fulera exobasidialia; 
pycenoconidia capillaria, plus minus curvata vel hamata, 21—26 » longa et 0,5 » lata. 

Juan Fernandez: Masatierra, Bahia del Padro, auf Lava. 
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Lecanoraceae. 
Lecanora capistrata A. ZAHLBR. comb. nov. — Lecidea capistrata DARB.! in 
Wiss. Ergebn. Schwedisch. Sudpol.-Expedit., vol. IV, Liefrg. 11, 1912, p. 3, tab. I, 


fig. 2. 

7 Thallus crustaceus, uniformis, epilithicus, usque 1.4 mm altus vel passim tenuior, 
tartareus, late effusus, pallide argillaceus, fere stramineus vel stramineo-cinerascens, 
opacus, KHO flavens, CaCl,O, aurantiaco-erythrinosus, areolato-rimosus, areolis par- 
vis, 0,2,—1 mm latis, angulosis vel plus minus elongatis, fissuris valde tenuibus 
separatis, continuis, in superficie ruguloso-inaequalibus, planiusculis vel levissime con- 
vexis, soredia et isidia non gerens, in margine passim lineis protothallinis nigris et 
tenuibus notatus; stratum corticale tenue, 18—25 », crassum, ex hyphis intricatis, 
dense pulverulento-inspersis formatum; gonidia stratum angustum, subcecontinuum for- 
mantia, cystococcoidea, cellulis 7—9 v latis, globosis; medulla tartarea, alba, KHO 
flavens, KHO + CaCl,O, aurantiaca, J—>—, ex hyphis intricatis et insperis formatum, 
lacunas aöriferas includens. 

Apothecia numerosa, primum subimmersa, dein adpressa et demum sessilia, 
approximata, usque 1,2 mm lata, rotunda vel subflexuosa, nigra, madefacta in aeru- 
ginosum vergentia, opaca, e plano leviter convexa; margo thallinus thallo concolor, 
valde tenuis, haud prominulus, demum depressus, fere evanescens; excipulum integ- 
rum, ad latera hymenii ex hyphis radiantibus, valde tenuibus formatum, in ambitu 
olivaceo-nigriscens, infra hymenium ex hyphis magis tangentialibus compositum ; 
epithecium tenue, incerebre pulverulentum: hypothecium pallidum, fere decolor, solum 
inferne parum obscuratum, molle, in parte superiore guttulis majusculis, usque 6 p. 
latis, impletum; hymenium superne smaragdulo-nigrescens, KHO viridescens, NO, 
sordide violascenti-rubrum, caeterum decolor, non inspersum, 80—90 » altum, J 
violaceo-coeruleum; paraphyses filiformes, ad 1 v crassae, simplices vel parce furcatae, 
eseptatae, ad apicem leviter capitatae; asci oblongo- vel ellipsoideo-clavati, ad apicem 
rotundati et ibidem membrana primum bene incrassata cincti, 8-spori; sporae in 
ascis 1—2-seriales, decolores, simplieces, oblongae vel plus minus ellipsoideae, mem- 
brana tenui laevique cinetae, 10—16 . longae et 5.5—7.5 v latae. 

Conceptacula pycnoconidiorum tubercula minuta, 0,1—0,25 mm lata formantia, 
approximata, thallo fere concoloria (magis in carneum vergentia), ad verticem nigri- 
cantia, cavitates irregulares vel cerebriformes gerentia, fulera exobasidialia; basidia 
fasciculata, subfiliformia, pycnoconidiis brevioria; pycnoconidia filiformia, utrinque 
retusa, curvata vel arcuata, rarius hamata, 18—28 v longa et ad 1 » lata. 

Falkland-Inseln: Westinsel, Port Philomel, Halfway Cove, auf Sandstein; 
Port Stanley, ebenfalls auf Sandstein. 

Ich halte die Art fär eine echte Lecanora, welche in den Formenkreis der Le- 
canora sulphurea gehört. 
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Lecanora (sect. Eulecanora) subelata A. ZAHLBR. nov. spec. 

Thallus epilithicus, crustaceus, uniformis, tartareus, 0,,—1 mm crassus, plagas 
plus minus rotundatas et sat amplas formans, ochroleucus, opacus, KHO flavens, 
demum fuscatus, CaCl,O, erythrinosus, areolato-rimosus, areolis angulosis, usque 
2 mm latis, planis, in superficie parum laevigatis et passim parum inaequalibus, 
sorediis et isidiis destitutus, in margine protothallo angusto chalybaeo-nigricanti cinc- 
tus; stratum corticale parum distincetum, ex hyphis intricatis et valde pulverulento- 
inspersis formatum; medulla tartarea, alba, KHO e flavo aurantiaca, KHO + CaCI,O, 
erythrinosa, J—, ex hyphis intricato-conglutinatis et inspersis formata; gonidia stra- 
tum sat latum formantia, cellulis 7—11 » latis. 

Apothecia sessilia, dispersa vel plus minus approximata, nigra vel lurido-nigri- 
cantia, usque 2 mm lata, ad basin constricta, e rotundo mox sinuato-flexuosa; discus 
primum concaviusculus, dein planus et demum plus minus convexus; margo thallinus 
niger, primum discum bene superans, sinuoso-flexuosus, demum depressus, in sectione 
transversali ad ambitum anguste coeruleo-nigricans, KHO smaragdulus, intus decolor, 
ex hyphis flexuoso-radiantibus et conglutinatis formatus, gonidia pallida, subseriatim 
vel subradiatim disposita, usque ad marginem penetrantia includens; excipulum di- 
stinetum, sed angustum, J—, decolor, ex hyphis tangentialibus, tenuissimis et con- 
olutinatis formatum, integrum, usque ad verticem hymenii assurgens et ibidem 
dilute olivaceo-aeruginascens; hypothecium hymenio paulum angustius, fere decolor 
vel pallide fuscescens, molle, ex hyphis intricatis formatum, in parte superiore maculas 
rotundas, aöére impletas copiosas includens; hymenium superne aeruginoso-nigricans, 
KHO smaragdulum, NO; sordide roseum, caeterum decolor, 150—165 »v. altum, gut- 
tulatum, superne passim epithecio pulverulento, olivaceo-fusco tectum, J violaceo- 
coeruleum; paraphyses densae, capillares, simplices, eseptatae, ad apicem vix latiores, 
conglutinatae; asci hymenio subaequilongi, ovali- vel oblongo-clavati, ad apicem 
rotundati, 8-spori; sporae in ascis 2—3-seriales, decolores, simplices, ellipsoideo- 
oblongae vel oblongae, utrinque rotundatae, membrana tenui et laevi cinctae, 11— 
14 v longae et 3,5 —5 v latae. 

Conceptacula pycnoconidiorum immersa, globosa, vertice punctiformi nigro, 
thallum vix superantia; perifulerium pallidum; fulera exobasidialia; pycnoconidia 
bacillaria, utrinque retusa, recta vel subrecta, sat brevia, 10,5—12 v longa et 1,5 » lata. 

Falkland-Inseln: Port Stanley, auf Quarzit. 

Trotz der scheinbar lezideinischen Apothezien eine echte Lecanora, habituell 
der vergehenden Art nahe kommend, aber von dieser sofort durch die kurzen Pyk- 
nokonidien als verschieden erkennbar. 


Lecanora (sect. Eulecanora) atra var. lirellina ÅA. ZAHLBR. nov. comb. — Ås- 
picilia lirellina DARB.! in Wiss. Ergebn. Schwedisch. Sudpol.-Expedit., vol. IV, Liefrg. 
11; 19125 p. 107 tapioölfinigns==19! 

Thallus crustaceus, uniformis, tartareus, crassiusculus, in centro usque 2 mm 
altus, sublutescenti-albidus, KHO flavescens, CaCl,O.—, e subeontinue demum bene 
areolato-diffractus, areolis planiusculis, superne tenuissime subreticulatim-impressis, 
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fissuris altis et hiantibus separatis, hypothallo distineto non limitatus, soredia et 
isidia non gerens. 

Apothecia immersa, rare demum paulum elevata, rotunda, rotundata, non raro 
2—3 confluentia et dein oblonga vel elongata, usque 1,s mm longa; margo thallinus 
tenuis,! integer, parum conspicuus, circa apothecia emergentia demum distinctus et 
crassiusculus; discus niger, opacus; epithecium distinetum non evolutum; excipulum 
integrum, angustum, decolor; hymenium in parte superiore late violaceo-nigrescens, 
KHO sordide purpureo-violascens, caeterum inaequaliter vel fasciatim violaceo-fusce- 
scens, 250—350 . altum, J coeruleum; hypothecium sordide lutescens, KHO ferru- 
ginascens, strato medullari thalli, glomerulos gonidiorum paucos includenti super- 
positum ; paraphyses conglutinatae, simplices vel subramosae, eseptatae, 3—3,5 v 
crassae, ad apicem vix latiores, gelatinam rigidiusculam percurrentes; asci oblongo- 
clavati, hymenio subaequilongi, 8-spori; sporae in ascis subbiserialis, decolores, simp- 
lices, ellipsoideae vel ovales, membrana tenui et laevi cinctae, sat parvae, 10,5—12 .. 
longae et 5-—6 v latae. 

Falkland-Inseln: Westinsel, Port Philomel, Halfway Cove, auf Sandstein, und 
Darwin Harbour, auf Schiefer und Sandstein. 

In denjenigen Teilen, wo einzelne Apothezien uber das Lager hervortreten und 
vom Lager dick berandet werden, erinnert die Flechte sehr an die var. urceolata 
Mass. Nachdem aber die strichförmige Anordnung der Apothezien vorherrscht und 
der Flechte den habituellen Charakter verleiht, so ist eine Abtrennung als eigene 
Varietät am Platz. DARBISHIRE hatte mehr jugendliche Stäcke zur Hand, daher die 
Abweichungen in der Beschreibung. 


Lecanora (sect. Eulecanora) polytropa (EHRHT.) ACH. 
Falkland-Inseln: Westinsel, Rabbit Island, auf Sandstein. 


Lecanora (sect. Eulecanora) badia var. cinerascens NYL., Lich. Scandin., 1861, 
DA LO. 

Hymenium strato amorpho decolore supertectus; sporae 10--11 » longae et 
3—4 »v latae, fusiformi-oblongae, utrinque rotundatae vel in uno apice acutatae; 
pycnoconidia 8,5—10 «» longa, recta. 

Falkland-Inseln: Ostinsel, Stanley Harbour, Navy Point, auf Sandsteinfelsen. 


Lecanora (sect. Placodium) stramineocarnea A. ZAHLBR. nov. spec. 

Thallus placodimorphus, substrato primum bene, demum non arcte adnatus, 
subpulvinatus, stramineus, fere opacus, epulverulentus, KHO —, CaCl,O, —, in centro 
verruculoso- vel subbullato-complicatus, lobi marginales sat breves, usque 3 mm 
longi, subgyrosi, planiusculi vel leviter canaliculati, passim tortuosi et subintricati, 
superne non rare transversim fissi, in apice digitato-divisi, lobis rotundatis et plus 
minus incisis, subtus in margine subchalybaeus, caeterum sordide albescens, opacus, 
isidiis et sorediis destitutus; superne corticatus, cortice ad ambitum olivaceo-fusce- 
scente et strato tenui amorpho et decolore supertecto, inferne decolore, 50—380 v. 
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crasso, ex hyphis intricatis et septatis, ad 3,5 » latis formato, maculas subrotundatas 
offerente; stratum gonidiale fasciculis hypharum longitudinalium et conglutinatarum 
interruptum vel rarius subcontiguum, gonidiis hyphis laxiusculis cirecumdatis, globosis, 
laete viridibus, 7—13 »v latis; medulla alba, cretacea, KHO —, CaCl,;O, —, J —, in parte 
superiore laxius contexta et aörem copiosam includens, inferne ex hyphis dense in- 
tricatis, 3,5—4 v crassis, non inspersis, versus marginem thalli globoso-septatis formata. 

Apothecia copiosa, fere totum thallum obtegentia, lecanorina, ad basin bene 
constricta, sessilia, congesta, e mutua pressione e rotundato subangulosa vel plus 
minus irregularia, usque 2 mm lata, thallo concoloria vel paulum in carneum ver- 
gentia, e plano convexa; discus epruinosus, madefactus cinerascenti-diaphanus; margo 
thallinus integer vel subinteger, prominulus, demum depressus, strato corticali ob- 
ductus, gonidia et medullam includens; exipulum angustum, integer, ex hyphis tan- 
gentialibus, tenuibus et intricatis formatum; hymenium strato medullari thalli, ex 
hyphis plus minus verticalibus formato superpositum, superne olivaceo-fuscescens et 
leviter inspersum, CaCl;O., —, 70—90 » altum, J coeruleum ; paraphyses conglutinatae, 
filiformes, ad 1,5 p crassae, leptodermaticae, in parte superiore iteratim dichotome 
vel subdichotome divisae, ad apicem haud latiores, eseptatae; asci oblongo- vel ovali- 
clavati, hymenio subaequilongi, 8-spori; sporae in parte superiore asci biseriales, de- 
colores, simplices, late ovales vel late ellipsoideae, membrana tenui et laevi cinctae, 
7—10 »v longae et 4,5—6 » latae. 

Conceptacula pycnoconidiorum immersa, ovalia; perifulerium pallidum; fulera 
exobasidialia, basidiis pycnoconidiis multum breviora, oblonga; pycnoconidia filifor- 
mia, utrinque retusa, curvata vel flexuosa, rare subrecta, 24—27 v longa et ad 
lnnlata: 

Andines Patagonien: Terr. Chubut, Cerro Lelej, bei 1200 m iu. M., auf 
Sandsteinfelsen. 

Die neue Art, durch ihre Wachstumweise auffallend, steht zwischen dem Formen- 
kreis der Lecanora chrysoleuca AcH. und demjenigen der Lecanora concolor RAM., 
ersterer mehr durch den Habitus, der letzeren durch Farbe des Lagers und der Apo- 
thezien nahe kommend. 


Lecanora (sect. Placodium) melanophthalma (RAM.) SCHAER. 
Andines Patagonien: Terr. Chubut, Cerro Lelej, bei 1200 m ä. M., auf Sand- 
steinfelsen. 


Lecanora (sect. Placopsis) argillacea SrtzBGR. in Flora, vol. LXKII, 1889, 
p. 366. — Placodium argillaceum KN. in Transact. Linn. Soc. London, ser. 2., VOL 
1877, p. 282, tab. XXXVIII, fig. 14. — Lecanora rhodomma var. argillacea HUE in 
Nouv. Archiv. du Muséum, ser. 3., vol. III, 1891, p. 59. 


f. rhodophthalma ÅA. ZAHLBR. nov. comb. — Lecanora (Placopsis) rhodophthalma 
MöLL. Are. in Flora, vol. LXII, 1879, p. 164 et in Bullet. Herbier Boissier, vol. II, 
appendix I, 1894, p. 48. — Placopsis rhodomma NYL., Lichen. Nov. Zeland., 1888, 
p. 56. — Lecanora rhodomma Hur in Nouv. Archiv. du Muséum, ser. 3., VOL PIE 
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1891, p. 59. — Placodium rhodomma HeELLB. in Bihang till Kgl. Svensk. Vetensk.- 
AlkadFElandi vol CX ard. fll imo. 137 I896;,p-,1109: 

Thallus epilithicus, in margine subplacodinus, tenuis, 0.1—0.2 mm crassus, cae- 
terum subsquamosus, squamis parvis, 0.3—0,4 mm latis, rotundatis, plus minus in- 
cisis, planiusculis vel leviter convexis, demum soredioso-dissolutis, glaucescenti-albidus, 
opacus, KHO —, CaCl,;O, erythrinosus, in superficie subfarinaceus, hypothallo distincto 
non limitatus; cephalodia e roseo subochracea vel ochracea, majorem partem thalli 
occupantia, verruculoso-granulata, thallum haud superantia. 

Apothecia lecanorina, sessilia, ad basin bene constricta, usque 2 mm lata, dis- 
persa, rotunda vel rotundata; discus e concavo subplanus, roseus, leviter pruinosus; 
margo thallinus thallo concolor, crassus, integer, subsphinctrinus, primum bene in- 
flexus et prominulus, corticatus, gonidia copiosa continens; excipulum decolor, dimi- 
diatum, ex hyphis longitudinalibus, tenuibus et conglutinatis formatum; hymenium 
173—183 ». altum, superne pulverulento-inspersum, KHO —, asci cylindrico-clavati, 
3-spori; sporae in ascis uniseriales, ellipsoideae vel ovales, membrana tenui et laevi 
cinetae, 14—20—1(22) v longae et 8—11 » latae. Conceptacula pycnoconidiorum im- 
mersa, vertice paulum impresso, nigricante; fulera exobasidialia; pycnoconidia capil- 
laria, curvata vel hamata, 25—27 v. longa et vix 1 » lata. 

Juan Fernandez: auf Lavatuff. 


Lecanora (sect. Placopsis) rhodocarpa NYL. apud HuE in Nouv. Archiv. du 
Muséum, ser. 3., vol. III, 1891, p. 59. — Squamaria rhodocarpa  NYL. in Annal. 
Sceienc. Nat., Botan., ser. 4., vol. XV, 1861, p. 376. — Placopsis rhodocarpa NYL. in 
Journ. Linn. Soc. London, Botan., vol. IX, 1868, p. 251 et Lich. Nov. Zeland., 1888, 
p. 56; WAINIO in Hedwigia, vol: XXXVIII, 1899, p. (187). — Placodium rhodocar- 
pum MöLL. Arc. in Bullet. Herbier Boissier, vol. II, appendix I, 1894, p. 46; 
HELLB. in Bihang till Kgl. Svensk. Vetensk.-Akad. Handl., vol. XXI, afd. III, no. 
351896, Pp. 59. 

Westpatagonien: Estero Peel, am grossen Gletcher, auf der Erde. 


Lecanora (sect. Placopsis) gelida (LINN.) ÅCH. 
Juan Fernandez: Masatierra, Lavasteine in der Steppe auf der Sädseite von 
Portezuelo. 


Lecanora (sect. Placopsis) patagonica A. ZAHLBR,. nov. spec. 

Thallus crustaceus, substrato arcte affixus, in margine effiguratus, orbicularis, 
usque 8 cm latus (thalli plures utplurimum confluentes) tartareus, 0,15—0,2 mm altus, 
ochraceo-glaucescens, opacus, KHO flavens, CaCl,O, erythrinosus, in centro areolato- 
diffractus, areolis angulosis, fissuris demum altis separatis, superne planiusculis et 
laevigatis, lobis marginalibus continuis, latiusculis, 2—3 mm latis, ad apicem obtu- 
satis vel rotundatis, radiatim fissis, subplanis, ad ambitum tenuiter umbratis, sorediis 
et isidiis destitutus, superne strato corticali, 25—30 v crasso, ex hyphis tenuibus, 
intricatis et dense pulverulento-inspersis formato obductus; stratum gonidialae infra 
corticem situm, cellulis globosis, 6—8 v latis, viridibus, parum congestis, medulla 
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albida, CaCl;O. leviter erythrinosa, KHO lutescens, J —, ex hyphis leptodermaticis et 
intricatis formata; cephalodia primum in centro thalli sita, dein plus minus dispersa, 
lutoso-aurantiaca, opaca, usque 6 mm lata et ad 0,s mm alta, sessilia, fissuris altis, 
radiantibus et ramosis, dein plus minus patentibus divisa, intus decoloria, passim 
(imprimis superne) maculatim subaurantiaca, superne et secus fissuris etiam latera- 
liter tenuiter infuscata, strato tenui corticali obducta, intus ex hyphis subperpendi- 
culari-intricatis, leptodermaticis, non inspersis, tenuibus formata, gonidiis in parte 
superiore olivaceis, glomeratis, glomerulis plus minus separatis et elongato-oblongis, 
cellulis gonidiorum subglobosis, membrana tenuissima cinctis, 3.5—4 v. latis, in parte 
inferiore cephalodiorum decoloribus, magis dispersis. 

Apothecia lecanorina, usque 2 mm lata, sessilia, ad basin bene constricta, de- 
mum plus minus approximata, rotunda vel mutua pressione subangulosa; discus 
cerasino-fuscus, opacus, epruinosus, e concavo subplanus; margo thallinus crassus, 
thallo concolor; integer, inflexus, strato corticali obductum medullam amplam et 
gonidia plus minus radiatim-seriata includens; excipulum ad latera hymenii distincte 
evolutum, decolor, ex hyphis longitudinalibus, non inspersis, tenuibus et conglutina- 
tis formatum; hypothecium percrassum, hymenio latius, pallidum, subdecolor, solum 
versus hymenium lutescenti-fuscescens, molle, strato gonidiali non superpositum, ex 
hyphis leptodermaticis, in parte superiore fere verticalibus, in parte inferiore magis 
intricatis formatum; epithecium angustum, pulverulentum, umbrinum, KHO roseolum, 
CaCIl,O, —; hymenium decolor, non inspersum, 240—270 v altum, J coerulum; para- 
physes capillares, ad 1 », crassae, simplices, ad apicem non latiores, facile liberae; 
asci cylindrico-clavati, ad apicem rotundati, hymenio subaequilongi, 8-spori; sporae 
in ascis uniseriales, decolores, simplices, ovales vel ovali-ellipsoideae, membrana tenui 
laevique cictae, 13—19 » longae et 7,5—9 » latae. 

Conceptacula pycnoconidiorum immersa, extus vertice punctiformi, vix promi- 
nulo, thallo concolore indicata; fulecra exobasidialia, basidiis congestis, pycnoconidiis 
brevioribus; pycnoconidia filiformia, utrinque retusa, subrecta, curvata vel arcuata, 
20—24 p». longa et vix 1 » lata. 

Westpatagonien: Estero Peel, am grossen Gletscher, auf Urgestein. 

Feuerland: Canal Beagle, Darwingletscher, auf Granit. 

In der Gestalt der Sporen und Pyknokonidien mit Lecanora gelida (LINN.) uber- 
einstimmend, unterscheidet sie sich von dieser durch das Wachstum des helleren 
Lagers, durch die breiten und flachen Randlappen desselben, durch die grossen, 
anders gefärbten tiefrissigen Zephalodien und die Farbe der Fruchtscheibe. 


Lecanora (sect. Placopsis) perrugosa NYL. in Journ. Linn. Soc. London, Botan., 
vol. IX, 1865, p. 250, in Flora, vol. XLVTIII, 1865, p. 338, Lich. Fuegiae et Pata- 
gon., 1887, p. 8; HuE in Nouv. Archiv. du Muséum, ser: 9., vol ITT 189159: 
— Placopsis perrugosa NYL. in Journ. Linn. Soc. London, Botan., vol. IX, 1865, 
p- 251, not. et Lich. Nov. Zeland., 1888, p. 57. — Placodium perrugosum MöLL. 
ARG. in Nuov. Giorn. Botan. Ital., vol. XXT, 1889, p. 40. 

Westpatagonien: Peel Inlet, am grossen Gletscher, auf Kieselsteinen. 
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Die von der Schwedischen Expedition mitgebrachten Stäcke der Flechte sind 
vielfach mehr weniger abgeschliffen infolge ihres Standortes, wo die losen Kieseln, 
auf denen sie sitzen, gerollt werden. BSolche stark abgeschliffene Stäcke machen 
zunächst einen fremdartigen FEindruck, aber wenn man jede Vertiefungen auf den 
Kieseln, wo die Flechte nicht angegriffen wurde, näher ansieht, so findet man, dass 
an diesen Stellen der Thallus ein ganz normaler ist und vollständig mit demjenigen 
der fiänf Originalstäcke, welche im Herbare des Naturhistorischen Hofmuseums in 
Wien liegen, ubereinstimmt. Lecanora (sect. Placopsis) stenophylla HuE besitzt nach 
der Beschreibung ebenfalls sehmale Randlappen; ich kann nicht entscheiden, ob diese 
Flechte von der Obigen spezifisch zu trennen sei. 


Ochrolechia tartarea var. frigida (Sw.) KÖöRB. 

Westpatagonien: Skyring, Puerto Pinto, im Hochmoore tuber abgestorbenen 
Pflanzen und Moosen. 

Falkland-Inseln: Westinsel, Halfway Cove, uber Moosen und auf der Heide 
bei Port Howard, iuber abgestorbenen Pflanzen. 


Ochrolechia parella (LINN.) Mass. 
Falkland-Inseln: Port Stanley, auf Schiefer; Westinsel, Halfway Cove, auf 
Sandstein, und North Arm, auf Schiefer. 


Haematomma erythromma A. ZAHLBR. nov. comb. — Lecanora erythromma 
NYL.! in Flora; voktXLV,/ 1862, p.; 83: not. et Lichen. Insul: Guineens., 1889, p. 44. 

Thallus crustaceus, uniformis, tartareus, tenuis, 0,s—1,2 mm altus, stramineo- 
flavus vel isabellinus, opacus, KHO luteus, CaCIlO, bene aurantiaco-erythrinosus, 
inaequaliter areolato-diffractus, areolis angulosis, fissuris tenuibus limitatis, planis vel 
planiusculis, superne corrugato-inaequalibus, sublaevibus, soredia et isidia non gerens, 
in margine bene limitatus, protothallo distineto nullo; stratum corticale tenue, ex 
hyphis plus minus verticalibus, tenuibus, non septatis et dense pulverulentis forma- 
tum; medulla tartarea, lutescenti-albida, KHO —, CaCl,O, aurantiaca, J —, gonidia in 
parte superiore thalli disposita, glomerata, glomerulis plus minus discretis, cellulis 
globosis, laete viridibus, 9—12 »v latis. 

Apothecia lecanorina, basi late sessilia, sed ad basin nonnihil leviter constricta, 
0,8—3 mm lata, approximata, e rotundo subangulosa vel demum crenato-sinuosa; 
discus coccineus, nudus, subceerino-nitidulus, planus vel planiusculus; margo thallinus 
primum crassiusculus, thallo concolor, obtusatus, discum leviter superans, integer vel 
demum subinteger, corticatus, gonidia copiosa et elementa substrati (particulas sub- 
ceristallinas) includens; excipulum angustum, decolor, integrum, ex hyphis valde 
tenuibus et conglutinatis formatum, J —; epithecium angustum, coccineum, KHO 
solutionem violaceam effundens; hypothecium angustum, decolor, ex hyphis intricatis 
formatum, strato medullari thalli, gonidia includenti superpositum; hymenium de- 
color, non inspersum, 110—120 » altum, J coeruleum: paraphyses densae, capillares, 
ad 1 v crassae, simplices, eseptatae, ad apices non latiores; asci hymenio subaequi- 
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longi, clavati vel oblongo-clavati, 8-spori; sporae in ascis 2—3-seriales, decolores, 
oblongo-fusiformes, utrinque plus minus rotundatae, rectae, 4-septatae, septis tenuibus, 
membrana tenui cinctae, 18—22 v longae et 5—6 » latae. 

Pycnoconodia non visa. 

Falkland-Inseln: Ostinsel, Strandfelsen, Navy Point bei Stanley Harbour. 
Steht dem Haematomma Fenzlianum Mass. vom Kap der guten Hoffnung nahe; diese 
besitzt jedoch einen graulichen, dänneren, mit Chlorkalk sich nicht färbenden Thallus 
und viel kleimnere Apothezien. 


Haematomma puniceum Mass. in Atti I. R. Istit. Veneto, ser. 3., vol. V, 
1869, p. 253; WaArinio, Etud. Lich. Brésil, vol. I, 1890, p. 72; Å. ZAHLBR. in ENGLER — 
PRANTL, Natärl. Pflanzenfamil., I. Teil, Abt; -I",. 1907, p. 105, fig... 105, H-—J. = 
Lecanora punicea ACH., Synops. Lich., 1814, p. 74. 

Feuerland: im Walde am Westende des Lago Fagnano, auf der Rinde von 
Drimys Winteri. 


Parmeliaceae. 


Parmelia lugubris Pers.; BITTER in Hedwigia, vol. XL, 1901, p. 239 et p. 268, 
tab. X, fig. 5—06. 

Westpatagonien: Canal Smyth, Isla Piazzi, auf Baumzweigen, fruchtend. 

Feuerland: San Sebastian, auf Baumrinden, fruchtend (DUSÉN no. 78). 

Falkland-Inseln: Westinsel, Mt. Adam und Halfway Cove, steril. 


Parmelia antarctica BiTTER! in Hedwigia, vol. XL, 1901, p. 248, tab. X, fig. 3, 
DaARrB. in Wiss. Ergebn. Schwedisch. Sädpol.-Exped., vol. IV, Liefrg. 11, 1912, p. 52. 
Feuerland: Ushaia, auf der Rinde von Nothofagus, fruchtend (DUSÉN no. 259). 


Parmelia solidepedicellata BirtER! in Hedwigia, vol. LX, 1901, p. 250, DARB. 
in Wissensch. Ergebn. Schwedisch. Sudpol.-Expedit., vol. IV, Liefrg. 11, 1912, p. 52. 

Patagonien: Punta Arenas (DusÉN no. 10). 

Feuerland: am Rio Grande (DuUsÉN no. 112). Auf Baumrinden, fruchtend. 


Parmelia cincinnata AcH. — DaARrB., Wiss. Ergebn. Schwedisch. Sudpol.-Expedit., 
vol. IV, Liefrg: 11, 1912, p. 52. 

Westpatagonien: Estero Peel, Puerto Témpanos, auf Baumzweigen, fruchtend. 

Ich glaube nicht, dass Parmelia foraminulosa KRMPHBR. von der obigen spe- 
zifiseh verschiedenen sei, doch reicht das mir vorliegende Material der Letzteren 
zur Entscheidung der Frage nicht aus. 


var. albida A. ZAHLBR. nov. var. 

Thallus osseo-albidus, nitidus. Sporas in speciminibus visis 18—22 v longas 
et 9—12 v latas vidi, ergo minores, ut in typo, sed haec sporae non omnio evolutae 
videntur. 


| 
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Feuerland: im Nothofagus-Walde an der Mändung des Rio Azopardo und am 
Westende des Lago Fagnano, auf Baumzweigen, fruchtend. / 

Parmelia (sect. Menegazzia) dispora NYL.! in Journ. Linn. Soc. London, vol. 
XV, 1876, p. 228 et Lichen. Fuegiae et Patagon., 1887, p. 21; DARB. in Wiss. Er- 
gebn. Schwedisch. Sädpol.-Expedit., vol. IV, Liefrg. 11, 1912, p. 52. 

Thallus superne stramino-glaucescens vel demum in centro chalybaeus, opacus, 
KHO flavens, CaCl;0, —, sat laxe subdichotome divisus, ramis fistulosis, in sectione, 
transverali ellipticis, 2—4 mm latis, ad apices rotundatis, non vel vix continuis, plus 
minus flexuosis et intestiniformibus, laevibus, subrugoso-foveolatis, sorediis et isidiis 
destitutis, foraminibus rotundis, usque 1 mm latis pertusis, subtus (et etiam ad latera 
ramorum vel anguste etiam in parte superiore thalli) niger, nitidulus, nudus et lae- 
vis, foraminibus increbris rotundatis pertusus et rugosus; circumcirca corticatus, 
cortice superiore chondroideo, lutescente, usque 40 v crasso, ex hypbis intricatis, 
pachydermaticis formato, maculis distinetis non praedito, cortice inferiore fusco- 
nigricante, 10—14 , crasso; stratum gonidiale angustum et continuum, cellulis laete 
viridibus, globosis, 7,,—9 «. latis; medulla alba, KHO flavens, KHO + CaCl,O. auran- 
tiaca, CaClO, —, angusta, ex hyphis plus minus horizontalibus, leptodermaticis, 
4—9 u. crassis, parce ramosis, minus densis formata. 

Apothecia cupularia, leviter pedicellata, pedicello utplurium nigricante, usgque 
38 mm lata; discus fuscus, epruinosus, concavus; receptaculum superne thallo con- 
color, rugosum, corticatum, cortice 38—80 v crasso, in parte inferiore receptaculi 
niger, caeterum pallidiore vel fere decolore, chondroideo, medullam crassam et soli- 
dam, gonidia infra corticem et infra hymenium disposita continente, excipulum sub 
hymenio bene evolutum, integrum, cum cortice receptaculi superne confluens, deco- 
lor, ex hyphis intricatis formatum, maculis rotundis et minutis praeditum; hypo- 
thecium angustum, decolor, J —; hymenium 160—180 » altum, superne, fuscescens, 
inaequalis et non inspersum, caeterum decolor, non inspersum, J coeruleum (imprimis 
asci); paraphyses filiformes, strictiusculae, chondroideo-conglutinatae, parum distinctae, 
incerebre ramosae; asci ovales, superne membrana incrassata cincti, 2-spori; sporae 
decolorezs, simplices, ovales, membrana crassiuscula (ad 3,5 v lata) cinetae, lumine 
lutescente, J fusco, 42—54—1(62) . longae et 26—33—1(44) .. latae. 

Conceptacula pycnoconidiorum versus apicem ramorum sita, crebra, immersa, 
vertice nigro, punctiformi, globosa; perifulerium pallidum; fulera parmelioidea, endo- 
basidialia; pycnoconidia recta, aciculari-bacillaria, ad medium non constricta, 5—6 .. 
longa et 0,5 » lata. 

Feuerland: Isla Desolaciön, Puerto Augosto, auf Baumzweigen, fruchtend. 
(DUSÉN no. 187.) 


var. Alboffi A. ZAHLBR. nov. var. 

Thallo soralibus increbris, albis, pulverulentis, usque 1,5 mm latis, rotundis 
vel plus minus oblongatis, versus centrum thalli dispositis, sessilibus, dispersis vel 
approximatis praedito a typo differt. Apothecia hucusque ignota. 
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Feuerland: im Walde an der Mändung des Rio Azopardo und am Westende 
des Lago Fagnano, auf Baumzweigen; ferner im Walde am Rio Olivia, hier von 
ALBOFF gesammelt. 


Parmelia (sect. Menegazzia) opuntioides MörLr. ARG. in Mission Scientif. Cap 
Horn, vol. V, 1889, p. 158; WaAin1o in Mémoir. Herbier Boissier, no. 5, 1960, p. 7; 
DaARB. in Wiss. Ergebn. Schwedisch. Sudpol.-Expedit., vol. IV, Liefrg. 11, 1912, p. 52. 

Thallus superne glaucescenti-stramineus vel subvirenti-stramineus, nitidulus, 
KHO vix lutescens, CaClO, —, iteratim articulato-ramosus, articulis angustis, rotun- 
datis, oblongis vel rarius modice irregularibus, 1—5 » longis, convexis vel subvesicu- 
losis, fistulosis, sorediis et isidiis destitutus, laevigatus et demum leviter lacunoso- 
inaequalis, foramine utplurimum unico in articulo, rarius foraminibus 2—3, rotundis, 
0.5—0,8 mm latis, annulo nigro, nitido et prominulo cinctis: articuli ultimi ad mar- 
ginem gemminascentes, inferne et ad latera niger, nitidus, rhizinis omnino destitutus, 
intestiniformi-plicatus, non perforatus; utringue corticatus, cortice superiore chon- 
droideo, lutescente ex hyphis pachydermaticis, arcte conglutinatis, plus minus 
perpendicularibus et parce ramosis, lumine valde angustis preditis formato, 28—36 u 
crasso; cortice inferiore fusco-nigricante, 24—60 » crasso, strato valde tenui decolore 
supertecto; medulla” alba, KHO vix lutescens, CaCl,O, —, stuppea, ex hyphis laxis, 
ramosis, usque 5,5 w crassis, sat pachydermaticis, versus corticem decoloribus, versus 
cavitatem thalli umbrino-fuscescentibus, parum inspersis formata; stratum gonidiale 
supra corticem superiorem dispositum, gonidiis pleurococcoideis, glomerulatis, glome- 
rulis plus minus dispersis et stratum continuum non formantibus, cellulis 7—9 v latis. 

Apothecia parmelioidea, brevissime pedicellata, superficialia, 1—3 in articulo, 
parva, usque 2,5 mm lata, dispersa vel congesta; receptaculum thallo concolor, sphinc- 
trino-corrugatum, laevigatum, corticatum, cortice lutescente, chondroideo, 33—38 wu 
crasso, ex hyphis subverticalibus, conglutinatis, parum distinctis, maculas minutas, 
rotundatas vel lineares offerentibus formato, versus hymenium inflexo et ibidem 
obscurato, medullam albam, solidam, sed laxiusculam, ex hyphis infra hymenium 
usque 9 v latis, caeterum ex hyphis 3,5 —4 » crassis, leviter inspersis formata, goni- 
diorum glomerulos paucos et infra hymenium et infra corticem dispositas includens; 
discus fuscus, opacus, epruinosus, e concavo subplanus, linea valde tenui nigra in 
ambitu limitatus; excipulum infra hymenium solum evolutum, angustum, decolor, ex 
hyphis tangentialibus et tenuibus formatum, hypothecium valde angustum, vix distin- 
guendum; hymenium 170—210 » altum, superne fuscescens et strato tenui decolore 
supertectum, non inspersum, gelatinoso-chondroideum, J coeruleum; paraphyses fili- 
formes, ramosae, gelatinoso-conglutinatae, ad apicem non latiores, eseptatae, lumina 
perangusta offerentes; asci ovales, pachydermatici, hymenio subaequilongi, bispori; 
sporae decolores, simplices, late ovales, late ellipsoideae vel fere subglobosae, mem- 
brana crassa, 8—9 vp lata cinctae, 62—70 »v. longae et 42—52 » latae. 

Conceptacula pycnoconidiorum gregaria, thalli lobos juveniles insidentia, minuta, 
ad 0,1 mm lata, vertice punctiformi, nigricante, nitido, vix prominula, globosa; peri- 
fulerium superne (sub lente visum) obscure fuscum, infra fere decolor; fulera parmeli- 
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oidea; pycnoconidia brevia, recta, anguste bacillaria, utrinque plus minus retusa, 
5—7 v longa et ad 0;5 v lata. 

Feuerland: Isla Desolaciön; Puerto Angosto, auf Baumrinden (DUSÉN no. 188). 

Von allen Arten der Section Menegazzia durch die engeschnäurten Lagerab- 
schnitte erheblich abweichend; aber auch die kleinen Apothezien mit ihrem zerknit- 
terten Gehäuse sind fär die Art recht charakteristisceh. MULLER ARG. beschreibt die 
Thallusfarbe als »subfuscescenti-pallidus>, was nicht zutrifft; das ihm vorliegende 
Material hat offenbar während des Transportes gelitten. 


Parmelia kamtschadalis var. cirrhata (FRrR.) A. ZAHLBR. in Annal. Naturhist. 
Hofmuseum Wien, vol. XIX, 1904, p. 417 (ubi synon.). 

Patagonien: Territorium Chubut, an Felsen am Colonia Corcovado, bei 600 
m i. M., steril. — Bisher fär Patagonien nicht angegeben. 


Parmelia reducens NYL.! in Acta Soc. Scient. Fenn., vol. VII, 1863, p. 438 
et in Annal. Scienc. Nat., Bot., ser. 4., vol. XIX, 1863, p. 307; KRMPEBR. in Reise 
Oesterr. Fregatt. Novara, Botan. Theil, vol. I, 1870, p. 115, tab. XIII, fig. 2; HUE 
in Nouv. Archiv. du Muséum, ser. 3., vol. IT, 1890, p. 288. 

Westpatagonien: Estero Peel, Puerto Tempanos, auf Baumrinden; Canal 
Messier, Puerto Rio Frio, auf den Zweigen von Phuilesia buxifolia. — Fiär Patagonien 
ebenfalls neu. 


Parmelia lanata (LINN.) WALLR. — DARB., Wissensch. Ergebn. Schwedisch. Säd- 
pol.-Expedit., vol. IV, Liefrg. 11, 1912, p. 58. 

S. Westpatagonien: Archip. Reina Adelaida, Isla Atalaya, zwischen Moo- 
sen, steril. 


Parmelia conspersa (EHRHT.) ACH. — DARB., Wiss. Ergebn. Schwedisch. Sädpol.- 
Expedit, vol: IV, Liefrg: 11; 1912,-p;:52. 
Falkland-Inseln: Westinsel, Halfway Cove, auf Felsen, steril. 


var. rugulosa MörLL. ARrG.! in Mission Scientif. Cap Horn, vol. V, 1889, p. 158. 
Juan Fernandez: Masatierra, Bahia del Padre, auf Felsen, steril. 


Parmelia subconspersa NYL. 
Andines Patagonien: Felsen am Lagerplatz 15.1X.08 nö. von Lago General Paz 
bei 950 m u. M., steril. 


Parmelia saxatilis (LINN.) ÅcCH. (sens. strict.). — Parmelia cruenta DARB.! 
Falkland-Inseln: Westinsel, Halfway Cove, steril. 


f. furfuracea SCHAER. 

Juan Fernandez: Mazafuera, bei 1200 m uä. M., auf Felsen, steril. 

Feuerland: 8. Sebastian (DusÉNn no. 83), am Rio Grande (DUSÉN no. 120) et 
bei Ushuaia (DUSÉN no. 262), auf Felsen. 
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Parmelia omphalodes (LINN.) NYL. 
Andines Patagonien: im Mischwalde am Westende des Lago San Martin, 
auf Felsen, steril. 


Parmelia (Hypotrachyna) ushuaiensis A. ZAHLBR. nov. spec. 

'Thallus spadiceo-fuscus vel olivaceo-fuscus, ad ambitum nitidus, caeterum opa- 
cus, CaCl;0O,; —, NO, paulum in rubentem vergens, substrato arcte adpressus, late 
expansus, usque 12 cm latus, tenuis, 0,12—0,16 mm altus, membranaceus, radiatim 
crescens, lobis subflexuosis, pauciramosis, 4—9 mm latis, sinuato-inaequalibus, planis, 
plus minus discretis vel subconfluentibus, ad apicem rotundatis, incisis et crenulatis, 
versus marginem laevis et nudus, versus centrum thalli scabridiusculus, soralibus 
glomeruliformibnus, corticatis, plus minus ovalibus, minutis, solum sub lente bene 
visibilibus obsitus, longitudinaliter rugulosus; subtus nigrescens, opacus, rhizinis 
nigris, sat crebris munitus; utringue corticatus, cortice superiore fuscescente, chon- 
droideo, angusto, 10—14 » crasso, e serie unica cellularum minutarum, subeubicarum 
et pachydermaticarum composita, strato amorpho, tenui supertecto; cortice inferiore 
obscure fusco vel nigricante, cortici superiori similiter formato et totidem lato; me- 
dulla alba, KHO —, CaClO,; —, ex hyphis laxiusculis, ad 5 v. crassis, sat pachyder- 
maticis formata; gonidia pleurococcoidea, infra corticem in glomerulis parvis et di- 
spersis disposita, cellulis laete viridibus, 7—8 v latis; rhizinae fuscae, simplices, vali- 
diusculae, 70—80 » crassae, ex hyphis longitudinalibus et conglutinatis formatae. 

Apothecia et lateralia et superficialia, alte sessilia, ad basin bene constricta, 
subceupuliformia, thallo concoloria vel magis rufofusca, leviter concava, parva, usque 
1.5 mm lata; margo thallinus valde tenuis, integer, prominulus; discus nitidus, im- 
perforatus; receptaculum crasse corticatum, cortice chondroideo, lutescente, ex hyphis 
intricatis, pachydermaticis, ramosis et dense conglutinatis formato, extus rhizinis non 
vestitum ; excipulum crassum, chondroideum, usque ad verticem hymenii lateraliter 
assurgens, integrum, ex hyphis pachydermaticis, conglutinatis, maculas minutas et 
rotundatas offerentes formatum, crassitudine hymenium aequans; hypothecium deco- 
lor, angustum, ex hyphis intricatis formatum; hymenium superne fuscescens, caeterum 
decolor, 55—65 v altum, non inspersum, strato amorpho et decolore supertectum, J 
coeruleum (excepta parte superiore infuscata et strato amorpho); paraphyses strictae, 
utplurimum simplices, eseptatae, chondroideo-conglutinatae, luminibus valde angustis, 
continuis vel subeontinuis, ad apicem non clavatae; asci hymenio parum breviores, 
ellipsoidei, membrana bene incrassata cincti, 8-spori; sporae in ascis subuniseriales, 
simplices, subglobosae vel globosae, membrana tenui cinctae, 7.5—38 v longa et fere 
totidem lata. 

Pycnoconidia non visa. 

Feuerland: bei Ushuaia, auf den Stämmen von Nothofagus antarctica (DUSÉN 
no. 239). 

Eine sehr auffallende Art aus der Olivacea-Gruppe, gekennzeichnet durch das 
strahlig wachsende, der Unterlage sich enge anschmiegende, breitlappige Lager, die 
kleinen Apothezien und die kugeligen Sporen. 
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Parmelia (sect. Amphygymnia) piloselloides A. ZAHLBR. nov. spec. 

Thallus ut in Parmelia pilosella HUE, sed paulum major, usque 16 cm latus, 
lobis marginalibus rotundatis, usque 2 cm latis. 

Lobi thalli, imprimis partis centralis, in margine et etiam in superficie isidioso- 
sorediati, soralibus rhizinis paucis, brevibus, nigris et erectis ornatis et circa soredia 
rhizinis sat densis, arete adpressis nigro-maculatus. — Apothecia et pycnoconidia 
ignota. — Ulterius tractanda. 

Juan Fernandez: Masatierra, Cumberland Bay, auf Felsen. 


Parmelia perlata f. ciliata DC. 
Chiloé: Anecud, auf Strandfelsen, steril. 


Parmelia proboscidea (TAYL.) WaiN1o, Étud. Lich. Brésil, vol. I, 1890, p. 29. 
Chiloé: Quellon, steril. 


Parmelia (sect. Omphalodium) pisacomensis (MEY et Fw.), NYL. — DaARB. in 
Wiss. Ergebn. Schwedisch. Sudpol.-Expedit., vol. IV, Liefrg. 11, 1912, p. 52. 

Andines Patagonien: Terr. Chubut, Cerro Lelej, und Pampa chica, bei 950 
m u. M., auf Felsen, fruchtend. 


Cetraria (sect. Platysma) antarctica ÅA. ZAHLBR. nov. spec. 

Thallus foliaceus, haud amplus, 3—6 cm latus, rigidiusculus, tenuis, 0,3—0,35 mm 
crassus, stramineus vel ochraceo-stramineus, nitidulus, KHO fulvescens, CaCl.O, —, 
iteratim et irregulariter divisus, laciniis usque 10 mm latis, ad apices rotundatis, ad 
marginem inciso-sinuatis vel inciso-crenatis, subimbricatis, plus minus convexis, mar- 
ginibus assurgentibus, lacinulatis, superne laevigatus vel leviter rugulosus, isidiis et 
sorediis destitutus, subtus marginem versus late osseus vel umbrino-osseus, in centro 
obscure fuscus, subnitidus, passim albomaculatus; utrinque corticatus, cortice supe- 
riore continuo, 26—35 pv. crasso, superne anguste sordidescente et pulverulento insperso, 
caeterum decolore, paraplectenchymatico, cellulis 7—11 v latis, rotundato-subangu- 
losis, in seriebus superpositis utplurimum 3, rarius 4—5; cortice inferiore pro parte 
nigricante, 14—16 » crasso, paraplectenchymatico, cellulis 'minutis, 2—3-serialibus; 
stratum gonidiale infra corticem superiorem situm, angustum, continuum, cellulis 
globosis, dilute viridibus, 3—12 v latis; medulla alba, KHO e flavo subaurantiaca, 
CaCl;O.—, ex hyphis 3,5—4 ». crassis, membrana mediocri cinctis, inspersis et intri- 
catis formata. 

Apothecia et pycnoconidia ignota. 

Feuerland: im Nothofagus-Walde an der Miändung des Rio Azopardo, auf 
Baumrinden. 

Die Flechte scheint im Feuerlande verbreitet zu sein, ich sah Rudimente 
zwischen anderen Flechten der Aufsammlungen SKOTTSBERG's und SPEGAZZINTS. In 
guten Exemplaren erhielt ich sie schon im Jahre 1896 von N. ALBOFF, der sie in 
den Wäldern bei Ushuaia sammelte. Anatomisch und auch habituell nähert sie sich 
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einigermassen der Cetraria complicata LAUR. und Cetraria Oakesiana NYL., von beiden 
unterscheidet sie sich hauptsächlich durch Kalilaugereaktion der Markschicht, von 
der Esteren ausserdem durch die dunkle Lagerunterseite, von der Letzteren durch 
das Fehlen der Sorale. 


Cetraria gracilenta (KRMPHBR.) WAINIO. — DARB. in Wiss. Egebn. Schwedisch. 
Sudpol.-Expedit., vol. IV, Liefrg. 11; 1911; p. 32 et psas2 
Andines Patagonien: Terr. Chubut, Pampa chica auf einem Gipfel, steril. 


Usneaceae. 


Ramalina laevigata FRIES. 
Falkland-Inseln: and Meeresstrandfelsen, Port Stanley und Darwin Harbour. 


Usnea dasypoga f. dasypogoides (NYL.) HvE in Nouv. Archiv. du Muséum, 
ser. 4., vol. I, 1889, p. 47 (ubi descr. et syn.). 
Juan Fernandez: Masafuera, auf Baumzweigen, steril. 


Usnea articulata var. asperula MöLL. ARG. 

Feuerland: im Nothofagus-Walde an der Mindung der Rio Azopardo, auf 
Baumzweigen, steril in einer Form mit spärlich sorediösen Enden der letzten Thallus- 
abschnitte. Die Form wuärde vielleicht einen einigen Namen verdienen, aber da mir 
nur sterile Stäcke vorliegen, möchte ich von einer Benennung vorderhand absehen. 
Die gleiche Flechte, ebenfalls steril, erhielt ich von ALBOFF, der sie in der Umge- 
bung von Ushuaia sammelte. 


Usnea angulata AcH. -— HuvE in Nouv. Archiv. du Muséum, ser. 4., vol. I, 1889, 
p. 44 (ubi descr. et synon.). 
Juan Fernandez: Masafuera, auf Baumzweigen. fruchtend. 


Usnea cavernosa TucK. — DARB. in Wiss. Ergebn. Schwedisch. Sudpol.-Expedit., 
vol IV iuLieffo, Il 1912) p: 33 etiba 
Feuerland: Lago Fagnano, Isla Lagrelius auf Baumzweigen. steril. 


Usnea sulphurea (KoEn.) Tu. FR. 
var. normalis WaIin1Io in Résult. Voyage S. Y. Belgica, Botan., 1903, p. 11. 


f. activa ÅA. ZAHLBR. nov. f. 
Stratum myelohyphicum KHO e luteo sanguineo-aurantiaca. 
Falkland-Inseln: Port Stanley, Sapper Hill, auf Felsen, fruchtend. 


var. vulgaris WAINIO l. 8. c. 

Andines Patagonien: Terr. Chubut; Terr. St. Cruz, Belgranopass und Fosiles- 
pass nördlich vom Lago San Martin, steril. 

Feuerland: am Westende des Lago Fagnano, bei 1000 m ä. M., steril. 
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var. spadicea A. ZAHLBR. nov. var. 

Rami primarii verruculosi, non serobiculati; stratum myelohyphicum KHO e 
flavo sanguineum, rami ultimi partim annulatim spadicei, partim annulatim nigri; 
soredia desunt. 

Falkland-Inseln : Westinsel, Mt. Adam, auf Felsen, fruchtend. 


Usnea trachycarpa (STRTN.) MÖLL. ARG. 

Andines Patagonien: Terr. Chubut, Cerro Lelej, 1200—1300 m iu. M.; auf 
einem Gipfel des Pampa chica; Terr. Sta Cruz, Fosilespass nördlich vom Lago San 
Martin, fruchtend und steril. 


Thamnolia undulata NYL., Synops. Lich., vol. I, 1860, p. 265. — DARB. in Wiss. 
Ergebn. Schwedisch. Sädpol.-Expedit., vol. IV, Liefrg. 11, 1912, p. 55. 

Falkland-Inseln: Ostinsel, Stanley Harbour, Klondyke, steril; Westinsel, Mt. 
Adam, steril. 


Siphula patagonica WaAIinio in Résult. Voyage S. Y. Belgica. Botan., 1903, 
D4Bstab ll, fig: 15 I. 
Westpatagonien: Islas Guaitecas, auf feuchten Abhängen zwischen Moosen. 


Siphula ramalinoides NyL. — DaRrB. in Wiss. Ergebn. Schwedisch. Sädpol.- 
Expedit., vol. IV, Liefrg. 11; 1912; p. 55. 
S. Westpatagonien: Archip. Reina Adelaida; Isla Atalaya, auf der Erde. 


Siphula obtusula A. ZAULBR. nov. spec. 

Thallus subcaespitose crescens, lacteus, solum basin versus plus minus sordi- 
descens, opacus, KHO leviter alutaceo-lutescens, CaCl;O, —, podetia stricta vel sub- 
flexuosa, compressa, usque 7 cm alta et 0,5—4 mm lata, simplicia vel furcata et dein 
ramis subaequilongis, ad apicem rotundatis vel obtusiusculis, ad apicem subpulveru- 
lenta et rimulosa caeterum laevia et nuda, longitudinaliter leviter rugulosa, valde 
fragilia, in dimidio inferiore passim papillis verruculiformibus, minutis, ad verticem 
impressis, subcearneis, dispersis munita, soredia et isidia non gerentia; circumcirca 
corticatus, cortice 12—15 v crasso, subdecolore, ex hyphis perpendicularibus, intri- 
catis, crebre septatis, pachydermatice formato, luminibus cellularum usque 9 » longis, 
rotundatis; medulla subtartarea, alba, KHO et CaCl,O, flavens, J —, solida, ex hyphis 
longitudinalibus, conglutinatis, 3,5—4 » crassis, membrana mediocri cinctis, non in- 
spersis, aérem inter fasciculos includentibus formata; gonidia pleurococcoidea, dilute 
vel laete viridia, congesta, stratum perangustum, non continuum formantia cellulis 
globosis, 4,5--5,5 v latis. 

Feuerland: Isla Desolacion: Puerto Angosto, zwischen Moosen und abgefalle- 
nem Laub (DUSÉN no. 206). 

Von den antarktischen Arten der in der Gattung Siphula untergebrachten 
Flechten ist Siphula obtusula die grösste. Sie weicht von den Ubrigen durch die 
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unverzweigten oder nur gegabelten, bandförmigen Podezien, deren Spitzen abgestum pft 
sind, ab. Die kleinen Wärzchen an den Podezien zeigen den anatomischen Bau des 
Lagers und fähren Gonidien. 


Siphula aquatica ÅA. ZAHLBR. nov. spec. 

Thallus subdecumbens. fruticulosus, usque 7 cm altus, argillaceo-cinerascens, 
subopacus, KHO dilute fulvescens, CaClO, —, siccus coriaceus, iteratim dichotome 
vel sympodialiter ramosus, ramis applanatis, usque 2 mm latis, versus apicem paulum 
latioribus vel rotundatis, planis vel planiusculis, plus minus ruguloso-inaequalibus, 
cireumeirca corticatus, cortice subdecolore, leviter insperso, 20—35 v. crasso, ex hyphis 
pachydermaticis, perpendicularibus, ramosis et intricatis formato, maculis parvis et 
rotundis praedito; gonidia infra corticem glomerata, incerebra, cellulis globosis, dilute 
vel laete viridibus, membrana tenui cinctis, 5—56 v latis; medulla solida, albida, 
KHO —, CaClO, —, J violaceo-coerulescens, ex hyphis longitudinalibus et increbre 
ramosis, 3,5 —5,5 crassis membrana mediocri cinctis formata. 

S. Westpatagonien: Adelaida Archip. Reina; Isla Pacheco, Puerto San Ramon, 
meist lose liegend im seichten Wasser eines Tuämpels. 

Ich habe auffallende Flechte beschrieben und benannt, bin mir indes bewusst, 
dass mit der Beschreibung nicht mehr geschehen konnte, als auf den sonderbaren 
Organismus aufmerksam gemacht zu haben. Der anatomische Bau des Lagers ge- 
stattet die Unterbringung bei der Gattung Siphula, womit allerdings nicht viel ge- 
sagt ist. Auch der Standort ist interessant. 


Endocaena informis CrRomB. — DaARrB. in Wiss. Ergebn. Schwedisch. Sudpol.- 
Expedit., vol. IV, Liefrg. 11, 1912, p. 55. 
Falkland-Inseln: Westinsel, Hornby Mountains, zwischen Moosen. 


aloplacaceae. 


Blastenia ferdinandeziana A. ZAHLBR. nov. spec. 

Thallus crustaceus, uniformis, subtartareus, tenuis, 0,,—0.2 mm crassus, effusus, 
fulvo-aurantiacus, opacus, KHO e purpureo violaceo-obscuratus, areolato-rimosus, 
areolis versus ambitum thalli plus minus discretis, in centro thalli contiguis, omnibus 
parvis, 0,25—0,3 mm latis, planis vel convexiusculis, soredia et isidia non gerens, 
hypothallus valde tenuis, cinero-nigrescens; thallus superne strato corticali, tenui et 
insperso supertectus; gonidia protococcoidea, cellulis 7—11 latis. 

Apothecia biatorina, sessilia, ad basin leviter constricta, dispersa rotunda vel 
approximata et subangulosa, minuta, usque 1 mm lata, ferruginea, opaca; discus 
leviter pruinosus, planus; margo proprius integer, tenuis, acutiusculus, prominulus, 
subflexuosus; excipulum integrum, ad ambitum fuscum et pulverulentum, intus de- 
color, ex hyphis radiantibus et parce intricatis formatum; hypothecium dilute sor- 
didescens, molle, ex hyphis tenuibus et dense intricatis formatum ; epithecium cras- 
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siusculum, ochraceo-fuscum, pulverulentum, KHO solutionem kermesinam effundens: 
hymenium non inspersum, 85—95 v altum, J coeruleum; paraphyses ad 1,5 » crassae, 
simplices vel pauciramosae, eseptatae, ad apicem submoniliformi-capitatae; asci ellip- 
soideo-clavati, hymenio aequilongi, ad apicem rotundati et membrana bene incrassata 
cinceti, 8-spori; sporae in ascis biseriales, decolores, ellipsoideae vel subrhomboideae, 
placodiomorphae, septo circa '/s longitudinis sporae aequante, tubulo tenui, sed di- 
stincto predito, 10—13 » longae et 7.5—8,5 v latae. 

Pycnoconidia non visa. 

Juan Fernandez: Masatierra, Bahfa del Padre, auf Lava. 


Blastenia austroshetlandica A. ZAHLBR. nov. spec. 

Thallus epilithicus, crustaceus, uniformis, valde tenuis, 0.15—0,1 mm Crassus, 
sordide cinerascens, opacus, KHO —, CaCl,0O, —, diffracto-areolatus, areolis minnutis, 
planiusculis, fissuris pertenuibus separatis, continuis, sorediis et isidiis destitutus, hypo- 
thallo distineto non limitatus; stratum corticale parum distinetum; gonidia cysto- 
coccoidea, aggregata, cellulis globosis, 8—10 v latis. 

Apothecia lecideina, sessilia, nigra, opaca, dispersa vel approximata, rotunda, 
parva, 0.4—0.s mm lata, e plano levissime convexiuscula:; discus epruinosus, niger; 
margo proprius tenuis, acutiusculus, prominulus, demum leviter depressus; epithecium 
pulverulentum, coerulescenti-nigricans, KHO et NO; aeruginaceus; hypothecium cras- 
siusculum, fusconigrum; hymenium non inspersum, 140—166 » altum, J violaceo- 
coeruleum; paraphyses modice conglutinatae, simplices, eseptatae, 1.5—1.7 uw crassae, 
versus apicem pauciramosae et fuscatae, ad ipsam apicem clavato-capitatae, obscu- 
ratae et magis conglutinatae; asci subeylindrico- vel oblongo-clavati, ad apicem 
rotundati et ibidem membrana modice incrassata et subcealyptriformi cincti, 8-spori; 
sporae in ascis plus minus biseriales, decolores, placodiomorphae, ellipsoideae vel 
subovales, loculis ad basin retusis, isthmo valde tenui junctis, septo circa '/s longi- 
tudinis sporae aequante, 11—14 v longae et 7—98 v latae. 

Pycnoconidia non visa. 

Säd-Shetland-Inseln: Nelson Insel, auf Urgestein (SKOTTSBERG 1902). 

Es liegt mir nur ein einziges Exemplar dieser Flechte u. zw. auf jenem Stäcke, 
welches das Original der Buellia Nelsomi DARB. trägt, vor. Es kann daher die Be- 
schreibung nicht den Anspruch erheben, vollständig zu sein, doch wollte ich uber 
diese Flechte mit Stillsehweigen umsoweniger hinweggehen, als eine schwarzfrächtige, 
lezideine Blastemia aus dem antarktischen Amerika bisher nicht bekannt ist. 


Caloplaca (sect. Gasparinnia) subdimorpha A. ZAHLBR. nov. spec. 

Thallus epilithicus, placodiomorphus, tartareus, sat late effusus, vitellino-auran- 
tiacus vel aurantiacus, epruinosus, KHO kermesinus, lobi marginales thalli bene 
evoluti, radiantes, continui, adpressi, convexi, ad apicem dilalati, utplurimum inciso- 
crenati, pars centrali thalli granuloso-verruculosa, verrucis plus minus semiglobosis, 
congestis, 0.2—0.4 mm latis, sorediis et isidiis destitutus, superne strato corticali, 
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decolore, ad ambitum tamen aurantiaco-insperso, ex hyphis intricatis formato ob- 
ductus; medulla alba, J —, gonidia glomerata. 

Apothecia sessilia, lecanorina, usque 1,5 mm lata, congesta et plus minus angu- 
losa, e concaviusculo demum leviter convexa; discus aurantiaco-fulvus, epruinosus, 
KHO kermesinus; margo thallinus integer, obtusiusculus, disco paulum dilutior, demum 
angustatus, sed persistens, strato corticali obductus, medullam sat amplam et gonidia 
includens; excipulum integrum, decolor, ad latera hymenii flabellatum, infra hymenium 
sat tenue, ex hyphis intricatis formatum et maculas parvas rotundatas offerens, strato 
medullari gonidia continenti superpositum; hypothecium sublentiforme, minus dia- 
phanum ut excipulum, ex hyphis subinspersis, tenuibus et intricatis formatum; hy- 
menium 80—100 » altum, superne pulverulento-inspersum, aurantiaco-fulvum, caete- 
terum decolor, non inspersum, J violaceo-coerulum; asci hymenii subaequilongi, 
oblongo-clavati, ad apicem obtusato-rotundati et membrana conspicue incrassata 
cincti, 8-spori; sporae in ascis subbiseriales, decolores, ovales, ellipsoideae vel oblongi- 
ellipsoideae, polaribiloculares, loculis circa '/s longitudinis sporae aequantibus, isthmo 
tenui junctis, 11—16 ». longae et 7,;—38,5 » latae. 

Pycnoconidia non visa. 

Andines Patagonien: Terr. Chubut, Cerro Lelej, auf Sandstein. 


var. leprascens ÅA. ZAULBR. nov. var. 

Minus distincte placodiomorphus, lobis ad 1 mm longis et fere totidem latis, 
planiusculis, irregularibus et haud radiantibus; pars centralis thalli passim granuloso- 
verruculosa, passim (et pro majore parte) maculatim subleprosa, e verruculis minu- 
tissimis, subcorallinis, et ibidem areolato-fissa, fissuris hiantibus. Apothecia minora, 
usque 1 mm lata et dilutioria. 

Sudgeorgien: Cumberland Bay, häufig auf Strandfelsen.! 

Die neue Art gehört nach der Gestalt ihrer Sporen und zum Teil auch was 
den Habitus betrifft, in den Formenkreis der Caloplaca murorum (HOFFM.) TH. FR., 
unterscheidet sich von dieser aber wesentlich durch der körnig-warzigen Bau des 
Lagerzentrums, ferner durch grössere Apothezien und grössere Sporen. MÖLLER 
ARG. beschreibt von der Insel Sudgeorgien zwei neue Caloplaca-Arten aus der Sek- 
zion Gasparinnia mit warzigem bis korallinischem Lager. Die eine, Caloplaca mille- 
grana ÅA. ZAHLBR. (= "Amphiloma millegranuwm MöÖLL. ARG. in Flora, vol. LXIX, 
1886, p. 124) weicht durch gewimperte Randlappen und fast kugelige Sporen, die 
andere, Caloplaca dimorpha A. ZAHLBR. (= "Amphiloma dimorphum MöÖLL. ARG., 
]. s. c., p. 125) durch ebenfalls bewimperte Randlappen des korallinischen Thallus 
und fast spindelförmige Sporen ab. Indes kenne ich beide Arten nur aus der Be- 


schreibung. a 

Caloplaca (sect. Gasparinnia) lucens A. ZAHLBR. in Deutsch. Säödpol.-Expedit. 
1901—1903, vol. VITI, 1906, p. 29. — Placodium lucens NYL.; DARB. in Wiss. Ergebn. 
Schwedisch. Sidpol.-Expedit., vol. IV, Liefrg. 11, 1912, p. 28 et p. 50. 


1 Die Fruchtscheiben der Stäöcke sind von einem parasitischen Pilz, Tichothecium gemmiferum var. bra- 
chysporum ZoPr (det. von KEISstER) besetzt. 
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Thallus superne et lateraliter corticatus, cortice subehondroideo, 35—70 p. crasso 
(inferne sensim angustiore), ad ambitum tenuiter pulverulento-insperso, caeterum 
decolore, ex hyphis perpendicularibus, pachydermaticis, conglutinatis et septatis for- 
mato, luminibus cellularum rotundatis vel oblongis; medulla ex hyphis sat lepto- 
dermaticis et septatis et intricatis formata, luminibus cellularum angulosis vel sub- 
cylindricis; cellulae gonidiorum globosae, laete virides, membrana tenui cinctae, 8—10 v. 
latae, stratum continuum vix formantes. Exipulum decolor, integrum, infra hyme- 
nium subobceonice productum, minute paraplectenchymaticum, superne usque ad 
verticem hymenii assurgens, extus a margine thailino corticato et medullam incre- 
bram, sed gonidia crebra includenti obductus; hypothecium sublentiforme, molle, 
dilute rosaceo-lutescens, ex hyphis intricatis et tenuibus formatum; hymenium deco- 
lor, eguttulatum, 100—120 » altum, superne ochraceo-fuscescens, pulverulentum, KHO 
purpureum. 

Andines Patagonien: Terr. Chubut, Pampa Chica, auf Felsen. 

Falkland-Inseln: Ostinsel, Port Stanley und Darwin Harbour, auf Quarzit. 

Sudgeorgien: Cumberland Bay, im Maihafen auf Schiefer ziemlich häufig. 
Die Apothezien sind von Tichothecium gemmiferum var. Sendtnerr ARN. (det. von 
KEISSLER) besetzt. 


var. striolata Å. ZAHLBR. nov. var. 

A typo differt thallo vix radiante, lobis marginalibus non semper evolutis, 
brevibus, usque 2 mm longis, dispersis, non continuis, convexulis vel planiusculis, 
areolis in centro thallo majoribus et verruculosis, lobis marginalibus et verrucis 
centralibus in superficie leviter longitudinaliter striolatis. 

Falkland-Inseln: Westinsel, Port Philomel, Halfway Cove, an Strandfelsen. 


Theloschistaceae. 


Xanthoria lychnea (AcH.) TH. FR. — DaARrB. in Wiss. Ergebn, Schwedisch. 
Sudpol.-Expedit., vol. IV, Liefrg. 11, 1912, p. 27. 
Falkland-Inseln: Westinsel, Halfway Cove, auf entrindeten Zweigen fruchtend. 


Xanthoria parietina (LINN.) TH. FR. 

var. australis ÅA. ZAHLBR. nov. var. 

Thallus late effusus, aurantiacus vel rutilus, vitellino-variegatus, iteratim loba- 
tus, laciniis ad apicem subintegris vel digitatis, subcontinuis, laeviusculis, ad 1,5 mm 
latis, in margine sinuato-incisis, concaviusculis vel planiusculis, passim leviter im- 
pressis, centralibus imbricatis, convexis, non impressis, hinc inde minute granulosis. 
Apothecia lecanorina, basi lata sessilia et ad basin leviter constriecta, aurantiaca vel 
vitellina, plana vel planiuscula, demum leviter convexa, margine thallino integro et 
prominulo cincta, sporae ellipsoideae, ovales vel ellipsoideo-oblongae, rectae vel rarius 
leviter curvulae, 9—13 v. longae et 5,3—7,5 » latae. 
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Juan Fernandez: Bahia del Padre, auf Lava am Utfer. 

Chiloé: Ancud, auf Strandfelsen. 

Westpatagonien: Canal Sarmiento, Puerto Bueno, auf Strandfelsen. 

Durch ihre kleineren Sporen nähert sich die Varietät der Xanthoria parietina 
var. ectanioides (NYL.), aber die Apothezien sind klein, sitzen mit breiter Basis auf 
und wölben sich im Alter. Vielleicht eine eigene Art. 


Theloschistes flavicans f. glabra WaA1N1o, Étud. Lich. Brésil, vol. I, 1890, p. 114. 
Chiloé: an Strandfelsen, bei Ancud, steril. 


Buelliaceae. 


Buellia punctiformis var. aequata (AcH.) ARN. 
Falkland-Inseln: Westinsel, Halfway Cove, auf Sandstein; Ostinsel, Darwin 
Harbour, auf Schiefer. 


Buellia (sect. Eubuellia) Skottsbergii STNr. et A. ZAHLBR. 

Thallus epilithicus, crustaceus, uniformis, tenuis, 0,3—0,11 mm crassus, cervinus 
vel plus minus ochraceus, opacus, KHO —, CaCl,O; —, subcontinuus vel hinc inde 
irregulariter fissus, in superficie leviter vel verruculoso-inaequalis, soredia et isidia 
non gerens, hypothallo distineto non cirecumdatus, superne corticatus, cortice 15—25 ». 
crasso, extus plus minus fuscescente, intus decolore, ex hyphis intricatis formato; 
stratum goniale amplum, fere totam altitudinem thalli occupans, cellulis laete viri- 
dibus, 7—10—1(12) » latis; hyphae thalli non amylaceae. 

Apothecia lecideina, primum immersa, mox sessilia, dispersa vel plus minus 
approximata, nigra, opaca, parva, 0,5—0,8 mm lata, e plano mox convexiuscula; 
margo proprius tenuis, integer, primum bene prominulus; excipulum dimidiatum, sed 
infra hymenium angustatum, fusco-nigrum in parte marginali, intus pallidior, fere 
decolor; hypothecium subdilute fuscum, obeonicum, crassiusculum; epithecium nigro- 
fuscum, hypothecio obscurius; hymenium non inspersum, 55—380 » altum, J e coe- 
ruleo aeruginascens; paraphyses filiformes, eseptatae, ad apicem clavato-capitatae et 
ibidem usque 5,4 v latae; asci oblongae, 8-spori; sporae diu pallidae, fumosae, demum 
obscuratae, ellipsoideae vel ovales, placodiomorphae, luminibus circa '/s longitudinis 
sporae aequantibus et tubulo tenui junctis, 11—16 v longae et 6—9 v latae. 

Conceptacula pycnoconidiorum minuta, nigra, globosa; fulera exobasidialia; 
basidiis elongato-oblongis, fasciculatis; pycnoconidia filiformia, curvata vel arcuata, 
15—19 » longa et 0,7 v lata. | 

Falkland-Inseln: Westinsel, Rabbit Island, auf abgestorbenen Zweigen von 
Chiliotrichum diffusum. 

Steht der Buellia myriocarpa (DC.) nahe, weicht aber durch die Gesamtheit 
der Merkmale von den äbrigen Arten des Formenkreises ab. 
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Buellia (sect. Eubuellia) discreta DarB.! in Wiss. Ergebn. Schwedisch. Säd- 
pol.-Expedit., vol. IV, Liefrg. 11, 1912, p. 14, tab. III, fig. 25 et in Nation. Antarct. 
Expedit. 1901—19904, vol. V, 1910, p. 7, tab. I, fig. 4. 

Thallus epilithicus, crustaceus, uniformis, tenuissimus, 0,1—0,15 mm crassus, 
effusus vel maculatim dispersus, protothallo cinereo-nigricanti insidens, ochraceo- vel 
umbrino-fuscatus, rarius magis in cinereum vergens, opacus, KHO —, CaClO, —, 
continuus vel hinc inde tenuissime et irregulariter fissus, sorediis et isidiis destitutus, 
strato corticali angusto, ex hyphis intricatis formato, superne strato amorpho, deco- 
lore et tenui obducto vestitus, gonidia fere totum thallum occupantia, cellulis glo- 
bosis, 8—13 ». latis; hyphae thalli non amylaceae, ad 3,5 v. crassae, ramosae et intri- 
catae, non inspersae, plus minus verticales et imprimis versus basin thalli constricto- 
septatae. 

Apothecia lecideina, dispersa vel approximata, adpresso-sessilia, rotunda, minuta, 
0.2—0,4 mm lata, nigra, opaca, epruinosa, primum concava, demum leviter convexa; 
margo proprius tenuis, niger, acutiusculus, leviter prominulus, demum depressus; 
excipulum integrum, fusco-nigrum, intus versus hymenium lutescenti-fuscescens, cras- 
sum, superne ad verticem hymenii inflexum; epithecium angustum, amorphum, de- 
color; hymenium superne anguste obscure fuscum, NO; —, caeterum decolor, non 
inspersum, 80—90 » altum, J coeruleum; paraphyses tenues, ad 1,5 v crassae, filifor- 
mes, simplices, eseptatae, ad apices clavato-capitatae et conglutinatae; asci ellipsoideo- 
elavati, ad apicem retuso-rotundati et primum membrana valde incrassata cincti, 
6—8, rare 4-spori; sporae in ascis 2—3-seriales, in juventute dilute fumosae, demum 
fuscae, late ellipsoideae vel subovales, utplurimum rectae, loculis primum distantibus, 
ad basin retusis vel subobceonicis, tubulo junctis, circa '/s longitudinis sporae aequan- 
tibus, demum approximatis, septo tenui et imperforato separatis, 12—16 v. longae et 
7,5—38 v latae. 

Conceptacula pycnoconidiorum punctiformia, nigra, nitida, vertice convexo vel 
fere semigloboso prominula, globosa; perifulerium pallidum; fulera exobasidialia, basidia 
fastigiata, subampullacea, pycnoconidiis multum breviora; pycnoconidia filiformia, 
utringue retusa, hamata vel rarius curvata, 13—16 » longa et ad 1 » lata. 

Falkland-Inseln: Ostinsel, Darwin Harbour, auf Schiefer. 

Die Art steht der Buellia myriocarpa (DC.) ebenfalls nahe, die siphoniaten 
Sporen weisen schon darauf hin, aber auch sie muss wegen ihres Habitus und der 
Merkmale im inneren Fruchtbau als eigene Art angesehen werden. 


Buellia (sect. Eubuellia) subviolascens A. ZAHLBR. nov. spec. 

Thallus epilithicus, crustaceus, uniformis, tartareus, tenuis, 0.2—0,25 mm crassus, 
cinereo-albicans, opacus, KHO spurie vel dilute violascens, CaCl,O. —, minute areo- 
latus vel areolato-diffractus, areolis planis, plus minus angulosis, 0,2—0,5 mm latis, 
fissuris parum hiantibus separatis, soredia et isidia desunt; protothallus niger, an- 
gustus, thallum limitans vel eum percurrens; stratum corticale angustum, ex hyphis 
intricatis, leviter inspersis formatum; gonidia crebra, cellulis globosis, usque 18 p 
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latis, in toto thallo dispersa; hyphae thalli non amylaceae, ramosae, leptodermaticae, 
articulato-ramosae et plus minus intricatae. 

Apothecia adpressa, nigra, opaca, dispersa et rotunda vel aggregata et angulosa, 
parva, usque 0,s mm lata; discus e concavo subplanus, niger, epruinosus; margo 
proprius prominulus, integer, semper bene evolutus; excipulum carbonaceum, dimidi- 
atum, percrassum, infra hymenium productum et ibidem utplurimum angustatum ; 
hypothecium plus minus obeonicum, fuscum; hymenium superne anguste fuscum, non 
pulverulentum, caeterum decolor, non inspersum, 70—85 »v. altum, J violaceo-coeru- 
leum; paraphyses filiformes, ad 1.5 » crassae, leptodermaticae, conglutinatae, simplices, 
eseptatae, ad apicem capitatae; asci hymenio parum breviores, ellipsoideae, ad ver- 
ticem rotundati et ibidem membrana bene incrassata cincti, 8-spori; sporae in ascis 
2—3-seriales, fuscae, late ellipsoideae vel subovales, utrinque late rotundatae, uni- 
septatae, septo non incrassato, 12—16 , longae et 7—9 latae. 

Conceptacula pycnoconidiorum immersa, solum vertice nigro, punctiformi, niti- 
dulo prominentia; perifulerium pallidum; fulera exobasidialia; pycnoconidia filiformia, 
curvata vel hamata, basidiis multum longiora, 20--26 » longae et ad 1 » lata. 

Suädgeorgien: Cumberland Bay, Maihafen, auf Schiefer (SKOTTSBERG 1902). 

Habituell gleicht die neue Art der Buellia falklandica DARB.! Die Gestalt der 
Pyknokonidien weist auf die Verwandtschaft zu Buellia myriocarpa (DC.) hin, die 
langen Pyknokonidien, die Kalilaugereaktion des Lagers und die nicht siphoniaten 
Sporen sind jene Merkmale, welche eine Abtrennung erheischen. 


Buellia (sect. Eubuellia) frigida DarB.! in Nation. Antarct. Expedit. 1901— 
1904, vol. V, 1910, Lichen., p. 7, tab. I, fig. 4. — Buellia latemarginata DARB.! in 
Wissensch. Ergebn. Schwedisch. Sädpol.-Expedit., vol. IV, Liefrg. 11, 1912, p. 15, 
tab. III, fig. 29 fide STEINER non distat. 

Thallus epilithicus, crustaceus, uniformis vel in margine subradiatus, sat cras- 
sus, in centro thalli usque 1 mm altus, tartareus, effusus, fuscescenti-cinerascens vel 
fuscescens, KHO —, CaCl.O, —, opacus, rimoso-areolatus, areolis 0,3—0,s mm latis, 
irregularibus, planiusculis vel convexis, fissuris hinc inde hiantibus separatis, sorediis 
et isidiis destitutus, protothallus angustus vel latiusculis, nigrescens et opacus, in 
partibus substrati adumbratis albidus vel albus, longitudinaliter tenuissime striolatus, 
passim evanescens; stratum corticale thalli usque 530 » crassum, subamorphum, ex 
hyphis fere horizontalibus, tenuibus et dense conglutinatis formatum; hyphae thalli 
non amylaceae, plus minus perpendiculares, leptodermaticae et crebre septatae, cel- 
lulis parvis, rotundatis, 3,5—5 v latis, subangulosis. 

Apothecia lecideina, primum immersa, demum adpressa, usque 1.s mm lata, 
primum plana et margine proprio tenui, parum prominulo cincta, mox convexa et 
emarginata, congesta, nigra, opaca, epruinosa; excipulum intus decolor, ad marginem 
fusco-nigrum, angustum, ex hyphis radiantibus formatum, ad verticem hymenii in- 
flexum; hypothecium demum fere semiglobosum, crassum, obscure rufo-fuscum, versus 
hymenium sensim dilutius, KHO magis in rufum vel in sanguineum vergens, ex 
hyphis perpendicularibus, dense conglutinatis formatum, ab hymenio bene non sepa- 
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ratum, ad basin subceonico-angustatum et cum thallo confluens; hymenium superne 
fusco-nigricans, KHO vix mutatum, NO; sordide roseum, pulverulentum, strato tenui 
amorphe supertectum, caeterum incolor, non inspersum, 70—80 »v altum, J violaceo- 
coeruleum; paraphyses filiformes, eseptatae, simplices vel rarius furcatae, ad apicem 
globoso-clavatae et capitulis conglutinatae, gelatinam sat crebram percurrentes; asci 
oblongo-clavati, hymenio subaequilongi, ad apicem rotundati et ibidem primum mem- 
brana bene incrassata cincti, 8-spori; sporae in ascis subbiseriales, fuscae, uniseptatae, 
oblongo-ellipsoideae vel ellipsoideae, utrinque rotundatae, ad septa non constrictae, 
septo tenui, 12—14 » longae et 5,5—7 v. latae. 

Conceptacula pycnoconidiorum minuta, punctiformia, nigra, globosa; fulcra exo- 
basidialia; pycnoconidia filiformia, curvata vel arcuata, 13—18 » longae et 0,7». latae. 

Graham Land: auf Urgestein (SKOTTSBERG 1902). 


Buellia (sect. Eubuellia) fernandeziana A. ZAHLBR. nov. spec. 

Thallus epilithicus, crustaceus, subplacodinus, tartareus, maculas parvas, 8—20 
mm latas, bene determinatas, dispersas confluentes formans, tenuis, ad 0,3 mm altus, 
albus vel paulum sordidescens, opacus, KHO sanguineus, CaCl.O. —, areolato-rimosus, 
areolis polygonis, parvis ad 1 mm latis, planis vel planiusculis, laevigatis, ad am- 
bitum thalli subsquamiformibus, rare subgranulosis, sorediis et isidiis destitutus, 
protothallo distineto non limitatus; stratum corticale superficiei thalli angustum, 
22—28 ». crastum, ex hyphis intricatis et dense inspersis formatum; gonidia stratum 
plus minus continuum formantia, cellulis globosis, 9—12 » latis; medulla alba, KHO 
sanguinea, CaClO, —, J —, ex hyphis ramosis et intricatis, 3—3.5 v crassis lepto- 
dermaticis formata. 

Apothecia lecideina, nigra, opaca, epruinosa, rotunda, usque 0,8 mm lata, di- 
spersa vel approximata, adpresso-sessilia, plana vel planiuscula; margo proprius valde 
tenuis, acutiusculus, prominulus, niger, nitidus, persistens; exipulum nigrum cum 
hypothecio fusco-nigro confluens; epithecium distinetum nullum; hymenium superne 
olivaceo-fuscum, caeterum decolor, non inspersum, 85—100 »v altum, J coeruleum; 
paraphyses filiformes, ad 1,5 v. latae, simplices, eseptatae, ad apicem breviter capitatae, 
leviter conglutinatae; asci oblongo-clavati, ad apicem rotundati et membrana in- 
crassata cincti, 8-spori; sporae in ascis biseriales, fuscae, late ellipsoideae vel late 
ovales, utrinque rotundatae, uniseptatae, septo tenui, ad septa non constrictae, 8,5— 
11 » longae et 5—6 latae. 

Conceptacula pycnoconidiorum immersa, vertice punctiformi, nigro, haud pro- 
minulo; perifulerium pallidum, fulera exobasidialia, basidiis fasciculatis, subampulla- 
ceis vel vermiculari-subeylindricis, pycnoconidiis 3—4-plo longoribus; pycnoconidia 
oblonga vel subeylindrica, utrinque rotundata, in medio passim leviter angustata, 
3,.5—4 u longa et ad 1 » lata. 


| 


Juan Fernandez: Masatierra, Bahia del Padre, auf Lava. 

Im Lagerbaue herrscht wohl einige Ähnlichkeit mit Buellia lepidota TucK. und 
Buellia subnivea (NYL.), doch bestehen engere verwandtschaftliche Beziehungen zu 
diesen nicht. 
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Rinodia (sect. Orcularia) philomelensis A. ZAHLBR. nov. spec. 

Thallus epilithicus, crustaceus, uniformis, maculatim effusus, tenuis 0,2—0,3 mm 
crassus, subtartareus, cinereus, opacus, KHO —, CaCl,O, —, areolato-rimosus, areolis 
planis vel planiusculis, parvis, 0.2—0,4 mm latis, superne laevigatis, fissuris tenuibus 
separatis, soredia et isidia non gerens, in margine linea obscuriore non cinctus; stra- 
tum corticale duplex, strato externo decolore, inaequali, ex hyphis intricatis, non 
inspersis formato, strato interiore umbrino-fusco, etiam ex hyphis intricatis, sed non 
pulverulento-inspersis composito; gonidia stratum sat amplum, plus minus continuum 
formantia, cellulis globosis, 10—16 v latis; medulla alba, KHO —, CaCl;0O; —, J —, 
ex hyphis ramosis, intricatis, leviter inspersis, ad 3,5 crassis, leptodermaticis formata. 

Apothecia crebra, plus minus approximata, rotunda, primum immersa, aspici- 
loidea, concava et margine prominulo cincta, demum adpresso-sessilia, leviter convexa, 
usque 0,8 mm lata, discus nigerrimus, opacus, epruinosus, madefactus in fuscum 
vergens; excipulum dimidiatum, solum ad latera hymenii evolutum, ex hyphis con- 
glutinatis et decoloribus formatum: hypothecium decolor, molle, ex hyphis verticalibus, 
sensim im hymenium abeuntibus, conglutinatis formatum, J coeruleum; hymenium 
superne umbrino-fuscum, NO, olivascens, strato angusto decolore et amorpho super- 
tectum, caeterum decolor, non inspersum, 110—130 » altum, J violaceo-coeruleum; 
paraphyses filiformes, ad 1,5 » crassae, simplices, eseptatae, ad apicem clavatae, vix 
conglutinatae; asci ellipsoideo-clavati, ad apicem rotundati et membrana incrassata 
cinceti, 8-spori; sporae in ascis biseriales, e fumoso fuscae, ovales vel ellipsoideae, 
luminibus binis, circa '/s longitudinis sporae aequantibus, versus basin obeonico- 
angustatis et isthmo latiusculo junctis, septo tenui, sed distinceto, 17—22 v longae 
et 10—12 ». latae. 

Conceptacula pycnoconidiorum sat crebra, immersa, globosa, vertice nigricanti, 
madefacto fuscescente; fulera endobasidialia, basidiis parum ramosis, brevibus, sep- 
tatis, cellulis brevibus; pycnoconidia oblonga, recta, in medio leviter constricta, circa 
2 v longa et ad 0,5 v lata. 

Falkland-Inseln: Westinsel, Port Philomel, Halfway Cove, auf Sandstein. 

Der Bau der Sporen ist sehr charakteristisch. Ich kenne keine Art, welche ich, 
nach den gegebenen Beschreibungen, ihr nahe bringen könnte. 


Physciaceae. 


Physcia adscendens Birr. 
Feuerland: am Rio Grande, zwischen Moosen, steril (DUSÉN). — Diese Flechte 
ist bisher för das Feuerland nicht verzeichnet. 


Anaptychia magellanica A. ZAHLBR. nov. spec. 

Thallus rosulas compactas, usque 3,5 cm latas formans, tenuis, 0,01—0,018 MM 
altus, albidus opacus, KHO flavescens, CaCl,O, —, rigidiusculis, in margine loba- 
tus, lobis brevibus, usque 2 mm longis, digitato incisis, eciliatis, lobis thalli caeteris 
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valde minutis, 0,3—0,8 mm longis, digitato-divisis, laciniis plus minus linearibus, con- 
gestis et intricatis, passim verruculiformibus, esorediosus, isidiis destitutus, subtus 
albescens, passim lutescens vel centrum versus sordidescens, rhizinis paucis, umbrino- 
nigricantibus vel umbrino-cinereis praeditus, superne solum corticatus, cortice sub- 
chondroideo, decolore et solum ad marginem anguste fuscescente et insperso, valde 
inaequali, 35—100 v crasso, ex hyphis subhorizontalibus, intricatis formato; stratum 
gonidiale infra corticem superiorem situm, vix continuum, cellulis globosis, laete viri- 
dibus, 5—7 v latis; medulla alba, KHO flavens, CaCl;O, —, J —, ex hyphis inspersis, 
ad 3,5 v crassis, leptodermaticis, septatis (cellulis oblongis vel cylindricis), ramosis, in 
parte superiore medullae intricatis, inferne laxis, ramosis et clathratim-connexis. 

Apothecia imprimis versus marginem thalli disposita, parmelioidea, ad basin 
bene constricta, substipitata, usque 6 mm lata, dispersa vel approximata, rotunda vel 
rotundata; discus leviter convexus, obscure fuscus, epruinosus; margo thallinis disecum 
superans, plus minus inflexus, ad verticem rotundato-laceratus vel subverruculosus; 
receptaculum thallo concolor, laevigatus, ad verticem superne ruptus et medullam 
apperiens, medullam amplam et glomerula gonidiorum infra corticem disposita, plus 
minus dispersa, includens, corticatus, cortice decolore, chondroideo, 50—90 1. crasso, 
ex hyphis intricatis, pachydermaticis formato; excipulum distinetum non evolutum; 
hypothecium angustum, lutescens, ex hyphis dense intricatis, tenuibus formatum, 
molle, medullae thalli superpositum, J coerulescens; hymenium superne rufescenti- 
flavescens, caeterum decolor, 120—130 » altum, non inspersum, J coeruleum; para- 
physes filiformes, ad 1 » crassae, subflaccidae, simplices, eseptatae, ad apicem vix 
latiores, gelatinam incerebram percurrentes; asci oblongo-clavati vel subovales, ad 
apicem rotundati et membrana bene incrassata cincti, hymenio subaequilongi, 8-spori; 
sporae in ascis biseriales, primum fumosae, dein fuscae, uniseptatae, late, ellipsoideae 
vel ovales, septo tenui, luminibus sexangularibus, approximatis, demum in sporis 
obscuratis minus conspicuis, 28—30 » longae et 14—18 » latae. 

Conceptacula pycnoconidiorum minuta, immersa, vertice nigro, convexa, tenu- 
issime pertusa; fulera endobasidialia; pycnoconidia subbacillaria, ad apices rotundata, 
recta, ad 3,5 » longa et I v lata. 

Feuerland, an der Magellanstrasse: Isla Felix, auf Felsen(?). 

Von allen Anaptychien stark abweichend. 


Hymenolichenes. 


Cora pavonia FR. 

Juan Fernandez: Masatierra, Cumberland Bay, auf der Erde. 
Sudliche: Seno Reloncavi, Caleta Buill, zwischen Moosen. 
Chiloé: Queilen. 

Westpatagonien: Canal Messier, Puerto Riofrio. 
Feuerland: am Rio Azopardo, auf der Erde. 
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Die Flechten der Falklandinseln. 


Verrucariaceae. 


Verrucaria dermoplacacea NYL. 
glaucoplacoides DARB. 


(Dermatocarpaceae.) 
(Endocarpon maclovianum DUrRrv. — Es ist erst aufzuklären, um was es sich 
handelt.) 
Pyrenulaceae. 


Pyrenula falklandica (NYL.) A. ZAHLBR. 


Astrotheliaceae. 


Lithothelium cubanum MÖULL. ARG. 


Phyllopyreniaceae. 


Lepolichen granulatus (HOoOoKE. Fr. et TAYL.) MULL. ARG. 


NSphaerophoraceae. 


Sphaerophorus compressus ACH. 
» coralloides PERS. 
tener LAUR. 


(Arthoniaceae.) 


(Arthonia abrothallina NYL. ist ein auf Sticta lebender parasitischer Pilz, wahr- 
scheinlich der Gattung Celidium angehörend.) 


Graphidaceae. 


Opegrapha atra PERS. 
» quinqueseptlula ÅA. ZAHLBR. 
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Dirinaceae. 
Dirina falklandica A. ZAHLBR. 
> var. corticola Å. ZAHLBR. 
Collemaceae. 


Leptogium (sect. Mallotium) Menziesii (ACH.) NYL. 


Pannariaceae. 


Parmeliella adumbrans f. nigrata MULL. ARG. (Syn.: Lecidea mamillata HOOoK. F. 
et: TAYE.) 

Pannaria rubiginosa (ACH.) DEL. 

Massalongia carnosa (DicKS.) MUDD. 

Psoroma hypnorum (DICKS.) HOFFM. 


> paleaceum (FR.) NYL. (Syn.: Psoroma ciliatum (ACH.) NYL.) 
NStictaceae. 
Sticta (sect. Eustiecta) endochrysea DEL. 
> > > , var. flavicans (HOOK F. et TAYL.) MULL. ÅRG. 
> > > > var. Urvillet (DEL.) MöLL. ARG. 
> > > Freycinetiri DEL. 
> > D var prolifera MÖLL. ARG. (Syn.: Sticta glabra 
HoOoKr. F. et TAYL.) 
> » impressa HookK. F. et TAYL. 
> > , lactucaefolia (PERS.) NYL. (Syn.: Sticta fulvocinerea MONT.) 
» — (sect. Stictina) crocata (L.) AcH. (Syn.: Sticta citrina PERS.) 
> > > filicina ACH. 
D > , fuliginosa (DICKS.) ACH. 
> JE Gaudichaldia DEL. (Syn.: Sticta malovina FR.) 
» > » gilva AcH. (Syn.: Collema lanatum PERS.) 
> » > intricata var. Thouarsit (DEL.) NYL. 


Lobaria scrobiculata (Scor.) DC. 


Peltigeraceae. 


Peltigera canina (L.) HOFFM. 
> erumpens (TAYL.) WAINIO. 
malacea (ACH.) FR. 
polydactyla (NECK.) HOFFM. 
> rufescens (NECK.) HOFFM. 
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Lecideaeceae. 


Lecidea (sect. Eulecidea) agellata DARB. 


» contigua FR. 
elata SCHAER. 
» > euphorea FLK. 
» interrupta DARB. 
» d olivacea (HOFFM.) ÅRN. 
protracta DARB. 
» , > protrusa FR. (Syn.: Lecidea scabra TAYL.) 


subcontluens ANZI. 
) » tenebrosula MÖULL. ÅRG. 
(sect. Biatora) granulosa (EHRHT.) SCHAER. (Syn.: Lecidea quadricolor 
TAYL.) 
(Lecidea petraea var. conglobata ACH. ist nach TH. FRrirs, z. T. Lecidea speirea 
ACH., z. T. Lecidea olivacea HOoFFM., es bleibt daher fraglich, was mit dieser Angabe 
gemeint ist.) 
Catillaria (sect. Biatorina) pulverea (BORR.) LETTAU. 
Bacidia (sect. Weitenwebera) ligniaria (ACH.) 
» > sabuletorum (FLK.). 
> (sect. Eubasidia) tuberculata DARB. 
Toninma (sect. Thalloidima) coeruleonigricans (LEIGHTF.) TH. FR. 
Rhizocarpon distincetum TH. FR. 


> geographicum (L.) DC. 

» > f. atrovirens (L.) KÖRB. 
a f. contiguuwm (FR.) KÖRB. 

» geminatum (EW.) KÖRrB. 


Phyllopsoraceae. 


Phyllopsora corallina (EscHw.) MÖULL. ARG. 


Cladoniaceae. 


Cladonia aggregata (SWw.) AcH. (Syn.: Dufourea collodes HOooK. F. et TAYL.) 
» alpestris (L.) RABH. 


> bacillaris NYL. (nach WaAINIO noch fraglich). 
coccifera var. stemmatina ACH. 
> > var. pleurota (ELK.) SCHAER. 


cornuta (1L.) SCHAER. 
» deformis HOFFM. 
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Cladonia degenerans (FLK.). Nach Wainio fraglich. 


fimbriata (L.) FR. 
> var. prolifera (RETzZ.) Mass. (Syn.: Cladonia allotropa var. 
lomagona ACH.) 
, var. Balfourit (ACH.) WaAinN1io. (Syn.: Cladonia costulata 
Hoozr. F. et TAYL.) 
flabelliformis var. tubaeformis (MUDD) WAINIO. 
flavescens WaAINIO. 
furcata (HUDS.) SCHRAD. 
gracilis (L.) WIiLLD. 
> var. elongata f. ecmocyna (JACQU.) FLE. 
macilenta HOFFM. 
pityrea (FLE.) FR. — Nach WaAIin1o noch nicht sichergestellt. 
pycnoclada (GAUD.) NYL. 
» f. exalbescens WAINIO. 
» f. flavida WaAINIO. 
pyxidata (L.) FR. 


> var. chlorophaea FLE. 
» var. neglecta (EFLK.) Mass. 
squamosa var. denticollis (HOFFM.) FLE. (Syn.: Cenomyce scabrosa 
GAUDICH.) 


subsquamosa (NYL.) WAINIO. 

sylvatica var. sylvestris OED. 

verticillata var. alcicornis (ACH.) FLE. 
D var. evoluta Tu. FR. 


Stereocuulon magellanicum Tu. FR. 


( 


turfosum DUrv., eine nicht aufgeklärte, fragliche Art.) 


Gyrophoraceae. 


Gyrophora angulata (TUCK.) HERRE. 


» 


polyphylla (L.) Körs. (Syn.: Umbilicaria stygia HOooK. F. et TAYL.) 


Pertusariaceae. 


Pertusaria alterimosa DARB. 


» 


cerebrinula Å. ZAHLBR. 
corrugata DARB. 

var. phaeizans Å. ZAHLBR. 
erubescens (HOOK. F. et TAYL.) NYL. 
macloviana MÖULL. ARG. 
microcarpa NYL. 
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Pertusaria oculata (DicKSsS.) Tu. FR. 
solitarra DARB. 
, Wulfenir DC. 
(Porina confusa BOorYy eine steinbewohnende Pertusaria, die aber erst aufzu- 
klären ist.) 
Perforaria coccophora (MONT.) MÖULL. ÅRG. 


Lecanoraceae. 


Lecanora (sect. Eulecanora) atra (HUDS.) ACH. 
» » » Var. lirellina (DARB.) Å. ZAHLBR. 
» > badia var. cinerascens NYL. 
bicinceta (RAM.) NYL. 
capistrata (DARB.) Å. ZAHLBR. 
> > > epibryon ACH. 
flavovirens FEE. (Syn.: Lecanora aeruginosa NYL. 
und Lecanora subfusca var. pelidnocarpa MART.) 
» » » frustulosa (DICKS.) ACH. 
glaucoma ACH. 
» » polytropa (EHRHT.) ÅCH. 


> » ; subelata ÅA. ZAHLBR. 
» » » subfusca (L.) ACH. 
(sect. Asipicilia) atroviolacea Ew. 
» » orbiculata (DARB.) Å. ZAHLBR. 


Ochrolechia parella (L.) Mass. 

tartarea (L.) KÖRB. 

> var. frigida (ACH.) KÖRB. 

upsaliensis (L.) Mass. (Syn.: Lecanora macloviana PERS.) 
Candelariella vitellina (EHRHT.) MÖLL. ÅRG. 
Haematomma coccineum (DICKS.) KÖRB. 
erythromma (NYL.) ÅA. ZAHLBR. 
ventosum (L.) Mass. 


NA 


Parmeliaceae. 


Candelaria concolor (EHRHT.) WAIN. 
Parmelia conspersa (EHRHT.) ACH. 
> enteromorpha ACH. 
lugubris PERS. 
Mougeotii SCHAER. 
» saxatilis (L.) ACH. 
tenwirimis TAYL. (Syn.: Parmelia reticulata TAYL.) 
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Cetraria aculeata (SCHREB.) FR. 
f. spadicea (ACH.) Tu. FR. 


Usneaceae. 


Ramalina laevigata FR. (Syn.: Ramalina terebrata HOOoK. F. et TAYL., Ramalina 
flaccidissima Bory und Bamalina sepiacea (PERS.) NYL.) 
> linearis (L. F.) NYL. 
> scopulorum (RETZ.) ACH. 
Usnea articulata (L.) HOFFM. 
( >» barbata ACH., eine ganz unklare Angabe). 
> — dasypoga var. plicata (HOFFM.) HUE. 
sulphurea var. normalis WAINIO mit f. activa ÅA. ZAHLBR. 
» — trachycarpa (STRTN.) MULL. ARG. 


Incertae sedis. 


Thammnolia undulata NYL. 

» vermicularis (SW.) ACH. 
(Cenomyce vermicularis var. rugulosa BoRY ist noch nicht aufgeklärt.) 
Endocena informis CROMB. 


Caloplacaceae. 


Caloplaca erythrella (ACH.) KIEFF. 
» (sect. Gasparrinia) lucens (NYL.) ÅA. ZAHLBR. (Syn.: Lecanora muro- 
rum var. farcta BAB.) 


> > > var. striolata Å. ZAHLBR. 
; » > murorum var. miniata (HOFFM.) HELLB. 
> (sect. Thamnomona) ambitiosa (DARB.) ÅA. ZAHLBR. 


Theloschistaceae. 


Xanthoria lychnea var. polycarpa (EHRHT). TH. FR. 
Theloschistes flavicans (SwWw.) NORM. 


Buelliaceae. 


Buellia coniops (WAHLBG.) TH. Fr. —— Ist fraglich. 
» discreta DARB. 
» falklandica DARB. 


4. ZAHLBRUCKNER, DIE FLECHTEN. 


Buellia punctiformis var. aequata (ACH.) ÅRN. 
> Skottsbergii STNRB. et Å. ZAHLBR. 
stellulata (TAYL.) MUDD. 
Rinodina confragosa (ACH.) S. GRAY, nicht sichergestellt. 
> philomelensis ÅA. ZAHLBR. 


Lichenes imperfecti. 


Lepraria flava ACH. 


Tryckt den 10 juli 1917. 


Uppsala 1917. Almqvist & Wiksells Boktryckeri-A.-B. 
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The Plankton Production of the Skager Rak at various seasons 
from August 1912 to April 1914. 


The following work is a survey of the principal results that were obtained during 
a series of quantitative investigations, carried out upon a large number of watersamples 
from the Skager Rak. The material was collected by the Swedish Hydrographical 
Commission under the superintendance of Prof. D:r OTTO PETTERSSON, and I have dealt 
with it in my quality of biological assistent of the Commission. Along the customary 
route from the Swedish coast, across the mouth of the Kattegat, to Skagen and then 
farther across the Skager Rak to Arendal in Norway (Fig. 1), samples of c:a 250 cc were 
taken at every ten metre's depth at the stations recorded further on. As to their plan 
and technical details, these investigations closely resemble those carried out by Mr H. 
H. GRAN and described in the newly published paper by this author on the Plankton 
Production of the North European waters in the spring of 1912 (1915). I thus need not 
dwell here at any length neither upon the development of the method used, nor upon the 
results, hitherto won with it. Also the list of Literature, already complete in Mr GRAN's 
work, will not be reproduced here, with an exception for some few papers, necessary to 
refer to. 

It will be sufficient to state that from 10 to 100 cc of the sea-water, that had pre- 
viously been sterilised with 50 cc of strong FLEMING's solution per l, were centrifugated 
and the sediment brought upon a glass for counting the organisms under the microscope 
by means of a counting table. Even of waters very poor in plankton, larger samples 
could hardly be used, because of the often considerable amount of inorganised detritus 
and grains of sand. 

As Mr GRAN's paper deals, among others, with two series of samples from exactly 
the same stations of the Skager Rak route, that are the object of the present survey, it 
will already be possible to make some interesting comparisons as to the various features 
of the ruling plankton-vegetation not only at different seasons, but also, for a part, at 
the same season in different years. The results are rather astonishing, in what concerns 
the large and striking differences, registered from one year to another, and offering a most 
clear and uncontestable picture of the changing faces of microscopical meadows, growing 
in moving waters, 
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As a continuation of the two, already described series from February and June 1912, 


I give a 


-— 
. 


August 15—16, 1912. 

2. November 6—38, 1912. 

3. April 25—26, 1913. 

4. August 1—3, 1913 (only from the Norwegian stations). 
5. February 25—26, 1914. 

6. April 17—18, 1914. 


9” 


Fig. 1. 


description of six subsequent ones, arranged chronologically. They were dated 


From the following stations I have got, as a rule, complete collections of samples, 
taken from the surface to somewhat above the bottom at every 10th metre until a depth 
of 60 m, then at every 20th metre until a depth of 100 m and, lastly, at 150 m, 200 m, 
300 m, if the depth surpassed these numbers. 

Extra IT (at the mouth of Kattegat) 57” 43' N., 11” 7' E. 


Skag. 0. 57” 41' N., 11” 24' E. 
Skagau5. on 42 Nsu9slER: 
Skag. 6. 57” 56' N., 9” 40' E. 
Skag: 8. 58 10' N., : 9 18 E: 
Skag. 9. 58” 21' N., 8” 56' E. 
Some other stations are represented in single series only; they are: 
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Skag. 4. ö8e-13NE 11000; 

Alsbäck (Skag. 16) 58” 19' N., 11” 33' E. (in the Gullmarefjord). 

Smörkullen 58” 24' N., 11” 38' E. (in the Gullmarefjord). 

Kalvö fjord. 

Torsby. 

Skags LF S TORN S ITE 

Skagsolst St LGENSTLLv270E: 

Before going further, I might briefly call attention to the limits of the method, 
discussed already by Mr GRAN. Firstly there is to be noted, that crustacea and other 
plankton-animals capable of notable self-motion are very seldom caught with the water- 
bottle, for which reason their frequency cannot be made out in this way. Secondly, 
the numbers obtained for forms, that live only sparingly intermingled among masses of 
dominating algae, above all diatoms, must necessarily be relatively very inexact, as more 
exact determinations would require quantities of water, leaving after centrifugation rests, 
too abundant for being examined under the microscope. A frequency of about 10 in- 
dividuals per litre is the lowest limit practically discernible by the method, n. b. in a 
comparatively poor water. Concerning all sparingly distributed forms, that may be pre- 
sent in single specimens, from metre to metre for instance, or at much larger distances 
still, the counting does not give any practicable result. Still, such erring and rare speci- 
mens may be of great importance as imps for the coming regeneration of many of crop. 
Now, in this case, valuable and completing information may sometimes be had by stu- 
dying a material, caught at the same time with the tow-net from incomparably larger 
water-masses; namely as far as regards big forms, being unable to pass through the mashes. 
This partly explains the often very great discordance! between quantitative figures, 
giving a somewhat adequate expression of the real frequency of a form above the already 
quoted minimum limit, and the corresponding qualitative tables, where the same rough 
evaluation of the frequency has been tried, as in most earlier plankton lists, and where 
a big form, as for instance Biddulphia sinensis, or a Ceratium, may figure with a c 
(common), though absent in centrifugated material. 

But in other cases, when dealing with smaller plankton-organisms, that escape 
from the net completely or almost so, we practically know nothing for the present about 
the biology of the rarer forms. Many small peridinia especially count among this group. 
From their sporadic appearance in spread water-samples, no positive conclusions may be 
drawn as yet regarding their migrations and cycle of life. These restrictions, perceptible 
enough, when the special biology of the different forms is to be treated, as will be attempt- 
ed in part II of this work, are, however, of no practical importance for the question 
concerned in this first part, the principal aim of which will be to give some chief data 
relative to the amount of organic substance, produced under different circumstances 
by our coastal waters. 

Now, the ideal thing would be to be able to calculate the total production of phyto- 


! The incongruence is, on the other hand, often due to the presence of masses of small nude tintinnids, 
such as Laboea and Mesodimum, in the surface-layers. Elastic and of alterable form, the said infusoria are 
never caught with the net. 
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plankton per litre sea-water in, let us say, a year. But the present stand of our know- 
ledge does not allow anything of the kind, since the tables drawn refer only to the actual 
frequency of the plankton at a given moment and since we know neither the changes in 
frequency from day to day nor the real production at any moment at all; the frequency 
observed being equal to the difference between that production and all various kinds of 
simultaneous losses. 

Considering what has already been said about what organisms are reached by the 
method used, these investigations will be found to bear on all the phytoplankton, with an 
exception for a tribe of small algae, the Coccolithophorideae, whose calear shells get dissol- 
ved by the acide solution of FLEMING, and among animals over the Protozoa. 

A source of error, that makes the counting more or less difficult and may, at times, 
render the numbers obtained somewhat uncertain, i. e. too small, is the presence of sand 
and organic detritus in most samples, but to a very variable extent. In a great many 
cases, it is the increasing amount of such stuffs, that makes is impossible to examine the 
residue after so large a water-portion, that would seem desirable on account of the scan- 
tiness of the vegetation. Sharp-edged sand-grains are of course most numerous in 
the vicinity of sandy banks and shores. The detritus is to some extent formed of various 
foreign particles, as coal-flaws, wood-elements etc.,' but a large and regular part consists 
of exerements and dead rests of organisms, dissolving into the water with the aid of mi- 
croorganisms. In periods of great »flowerings» of the diatoms, this same detritus is in- 
considerable, compared to the rich quantities of living organisms; at other times, when 
the water is almost empty, as in late summer, it plays a more apparent part. We cannot, 
tor the present, afford a right appreciation of its importance as a nutrition for other orga- 
nisms than microbes. In any case, we may presume, as things stand, that the primary 
nutrition of the Seas, those real meadows of algae, growing up in the upper layers of the 
sea-water at regularly returning periods of winter and spring, is not for the major part eaten 
alive, but, on the contrary, dies away, when its time is out, and gets destroyed by sapro- 
phytes. 


Series I. August 1l5th —16th 1912. 


This series, collected two months after the latest one investigated by Mr GRAN 
from the same boundary, clearly illustrates the scantiness of the plankton in summer- 
time. In late summer, our waters are previously known to be very poor, especially in 
diatoms, and to display a vegetation chiefly consisting of Ceratia, to judge from the net- 
fishings. Some numbers are given in the following tables. 

To begin with S. Pxtra IT, at the mouth of the Kattegat, there is among the dia- 
toms in the surface-layer only one species worth mentioning, viz. Rhizosolemia alata 
f. gracillima, the well-known summer-form, pointed out already by CLEVE as charac- 


! It is evident, that such a detritus is copious especially in the outfreshed surface-layers, formed in 
spring with the aid of the Baltic Current and of affluents from land. 


un 
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2 = äZ I ja (ang = = 
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0610 369 23520 120 20 | 180 380 | 3,000 | 160 340 
10, ..| 16,43 | 32,52 | 23,38 | 20 20 40 | 250: -1,660 | 2,780 | 160 | 280 
20 16,67 | 32,66 | 23,81 |. 200 400 140 140 180 | 1,320 520 | 1,060 | 100 100 
I | I 
30 | 16,60 | 32,74 | 23,90 660 40 140 —1,030 = 240/ 6001 130 | 130 
38 16,54| 32,77 | 23,95 | 120 160 40 360 20 80 40 40 


teristic of the now ruling Tripos-plankton. Tts frequency is, however, smaller than might 
perhaps be expected, or only 140 ind. per 1. In the deeper layers, from about 15 m to 
the bottom, Thalassosira gravida 1s the most common species, reaching a maximum of 
660 ind. per Il. The total amount of diatoms is largest at 20 m, counting 1320 ind. perl, 
from where it decreases slowly towards the bottom, more abruptly towards the surface, 
Though the water is rather uniform, showing the high temperature of c. 16,5” all through. 
and a salinity varying only between 31,7 ”/,, and 32,8 ”/,,, the diatomous flora is thus an- 
other in the upper than in the lower layers, no doubt in consequence of the very different 
floating-power of the delicate Rhizosolenia on one side, and such big and solid forms as 
Thalassiosira and Paralia on the other. 

In table 1, there is a column reserved for Naviculoid diatoms and singly living 
Nitzschiae, that begin to play a role in the summer-plankton and increase in importance 
later in autumn, as will be shown by the November-tables. Some spread exponents of the 
southern-neritic (Nm)type of CLEVE, in the first place Bacteriastrum that is rarely found 
in the Skager Rak, demonstrate the presence of southern North-Sea-water, the so-called 
southern bank-water of the Swedish hydrographs. The presence of Thalassiosira gravida 
at this station is remarkable, as we do not find it anywhere in the Skager Rak proper, if 
not quite singly. 


ale SR xtra rico £S0N:, TI d0E) o16: VIE 1912: 


| an |085loglå Jag TE 
NIRO | 3e 2 z HE Sikt (SARA a 
> AS = > | 26 | 38 | Se | 53 | SÅRA 8 aa 3.2 =) 238 
FINA >2 = SEB ska SR | Sm | RAA KSR 2 32 
SSR FEI EA EB EC RS EA EN EES TE IS 
Se ls VlSeg Seg pårto råg STOR range je pda 
2 2 : = C) Ei 
0 | 16,10 31,69 23,21 60 | 40 200 40 380 1,300! | 580 2,880 
| (+ 120) (+ 120) 
10 | 16,43 | 32,12 | 23,38 40 | 120 | 1,400 80 | 1,660| 380 | 260 2.660 
(+ 120) (+ 120) 
20 | 16,67 | 32,66 | 23,81 20 | 40 440 20 520 340 980 
| (+ 80) (+ 80) 
30 | 16,60 | 32,74 | 23,90 20 220 240 180 520 
| | (+ 80) I (+ 80) 
38 | 16,54 | 32,77 | 23,95 20 20 40 


! The numbers enclosed refer to empty shells. 
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Table 2 gives the distribution of the peridinians, which have their maximum in the 
ten uppermost metres, where they are until several times as numerous now as the dia- 
toms. In the very surface, Prorocentrum micans is »lowering» with 1300 living indivi- 
duals per 1; the more heavy species of Ceratium have their maximum first at 10 m, 
with 1660 ind. per 1. "The dominating species is C. furca, while C. tripos is rare and 
C. longipes absent or in any case too sparse to be visible in the figures. Also Glenodinium 
danicum is rather spread. 

Infusorians are remarkably scarce even in the surface-water, possibly in consequence 
of the scanty amount of vegetable food now present. Only 340 ind. per Il were noted at 
0 m, for about the half part consisting of Tintinnus subulatus, which thus proves to be 


Table 3. , S.,Skag,.0..,57,. 41, N., L151:244 BE 165 VII, 1912: 
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| | | | | | | | | 

0 | 16,27 | 29,07 | 21,16 | 260 | 170 | | 10 | 1,780! 4,030 | 4,625 | 

| | | | | 

10-71 16377 | 32,72 123,13 20 10 | | Kön 120) 2801 3801 
I ] | I 

20 | 16,04 | 33,35 | 24,50 | 30 | 70 | 20) 10 1100 | 380) 401 40 

| | | | | | 

30 | 15,60 | 33,51 | 24,72 10 8400: )n0 1 IASOUlasollt, 150:11950N 

| | | I | I 

40 | 15,35 | 33,69 | 24,91 | 40 | | [a 80 di) AOL |£r5ON AON F601: HT 

50 || 14,50 | 33,75 | 125,14 |. I 150, | . 10 | | 30.1 220 | 40 | 530), 801-130 

| | Ben | | 
60 | 12,27 | 33,69 | 25,53 | 250 | 80 | | 60 | 790 ! 80 | 1,330] 100! 1401 
I I I I 
80 | 10,35 | 33,89 | 26,05 | 1,260 | 20 | 60 | 340 | 30 | 1,820] 901 90] 


characteristic of the Tripos-plankton. The Laboec, so frequent in spring, are almost 
totally absent here as at the other southern stations; at the northern and eastern stations 
they are a little more numerous, but still very sparse, compared to the April-numbers. 

At Skag. 0, the easternmost station near the Swedish coast, the water is a trifle 
more diluted in the surface and less diluted in deeper layers than at the corresponding 
levels of Extra IT, thus somewhat less intermixed than here. From 20 m downwards 
to 80 m, the salinity is very slowly creaping up from 33,4 to 33,9 "/,; the temperature 
also decreases slowly at first, but more rapidly from about 50 m. To the not very sharp, 
though perceptible hydrographical limit above 20 m, there is a corresponding undistinct 
biological limit, the southern North Sea-forms stopping partly at this level, above which 
we chiefly find the ordinary Tripos-plankton with Rhizosolenia gracillima. One southern 
species, anyhow, has associated itself with the latter, viz. Rhiz. fragilissima, a delicate 
form that has been able to spread upwards to the very surface, where it is feebly, but quite 
distinetly multiplying. This may also be supposed concerning Chaetoceras curvisetum. 
Paralia shows a regular increasing downwards, especially towards the bottom, no doubt 
owing to the exigences of this immigrant for a very salt and dense water (compare table 
7) to keep it up floating. 

Table 4, giving the vertical distribution of the peridinians, corresponds fairly well 
with the similar table from S. Extra IT, through the total numbers keep somewhat be- 
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0 16,27 | 29,07 | 21,16 | 200 80 60 10 360 | 850 920 | 230 140 | 2,750 
| | | | 
| 10 | 16,77 | 32,72 | 23,83 | (0 50-| 130) 20) 80 | 590] 120 | 360 | 20 | 1,540 
I a I 
20-11 16,04 | 33,35) 24,50 | 60 | 30 | 30 40 I 70 | 270 | 250 | 120 |.890 
| 30 | 15,60 | 33,51 | 24,72 | 20 TOM 20 201, 801160). |, 10, ke, 30 | 520 
40 | 15,35 | 33,69 | 24,91 | 10 | 10 | | 20 10 10 220 
50 | 14,50 | 33,75 | 25,15 20 | 40 | 190 
| 60 | 12,27) 33,69 | 25,53 | | | | 10 120 
I i S - 
| 80 | 10,35] 33,89 | 26,05 | | | | | 100 


hind all through. Differences to note are the greater frequency of Ceratium longipes 
and C. tripos, the latter showing, in the very surface-water, the strongest multiplying 
on place among all species of this genus. Further the decreasing in number of C. furca, 
that does no longer predominate, as at 5. Extra II. Also Prorocentrum and Glenodinium 
are less numerous. 

As regards the infusorians (Table 3), for the greatest part represented by different 
species of Laboea, there has taken place a very lively developing in the surface-water, 
where a maximum of 4030 ind. per I was noted. 


Sables Ska toto: 42 N5S 95 515 H.3 16. VITK: 1912: 
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s S NOR RE T0ES = | | (EEE TSE före | 
SI SAN ER RES ER FS ÖA SN OP ER IE CR EE 
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| 0:11 15,55. 3082 | 2267 | | 620 | 680 | 60 120 100 | 100 | 
| | | | | z | 
| 120 15,89 | 31,96 | 23,46 | 140 20 | -160/| 120 300 40 80 
I , , | i | 
| | | | TAR | 
20 | 16,29 | 33,06 | 24,20 | I 100: | 140! 11200. | 4601 70 | 220 | 100 | 130 | 
| | TESEN Cl ee 3 | 
30 | 16,13 | 33,19 | 24,36 | 220 I 10 10 | 250 | ed 20 | 70 80 | 130 
| | | | I 
40 | 15,58 | 33,49 | 24,70 | 450 | 30 60 | .20 | 440 | 1,170] 20 | 270 | 120 | 190 


At S. Skag. 5, situated in the Jutland-Current rounding the point of Skagen, the 
hydrographical conditions ruling are fairly the same as at S. Skag. 0 at corresponding levels. 
Also the plankton has, as far as concerns the diatoms, the same character, only R/uizosolenia 
gracillima is more than twice as numerous. But the Peridimales have quite another 
distribution through the waters, as will be seen in table 6 beneath. Of the propagation 
in upper layers, perceptible at S. Extra IT and very marked on the Swedish side (S. Skag. 
0) there are hardly any signs at all at this Skagen-station. This can be understood, I 
think, if the inflowing North Sea-water be arm in itself in Ceratia and other peridinians, 

K. Sv. Vet. Akad. Handl. Bd 537. N:o 7. 2 
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and of too recent an arrival for having yet allowed any local multiplying, as in the coast- 
waters farther eastwards. 


o Table 6. "S. Skag. 5: 515 A2' N., 9515 BE 16: VII 1912; 
Sj g - | NG VEN St VGA Are 
le = Z = SIS g SA [SE JET 
FN BACON je a lr BE ON BAS PEGI EE SN nes ka IA 
: 2 + Ft = Q = = 0 Era = 2 dd OR ASS SA 
ee & >= = ETS > 3ö RL ENA SA > OA [os] Si Dr la +; 
å Als = = SOL LIES ye FSLSNIKSKad NS Sa To fBof 
A ös = od CE OS ST 87 88 er | SÄ ORT SUS 
En 5 A OFNKRSIA d (INS 3 FIS 3 |A = 2 | 
I 
| | 
| 0 15,55 | 30,82 | 22,67 20 20 20 60 20 100 
(+20) (+20) 
10 15,89 | 31,96 | 23,46 20 20 20 60 120 100 300 
20 16,29 | 33,06 | 21,20 10 20 20 70 70 10 200 
(+20) (+20) | 
30 | 16,13 | 33,19 | 24,36 10 10 20 10 70 
40 15,58 | 33,49 | 24,70 10 10 20 10 40 | 270 | 


One gets a still stronger impression of a restless exchange of water at this station, 
when considering the distribution of the infusorians, that part of the plankton, 
which is generally most exclusively bound to the uppermost layers during seasons of 
vitality. Here we find, curiously enough, a slow increase downwards and an almost sta- 
tionary average number for the dominating form, Tintinnus subulatus, while our indigenous 
Laboewe are absent. 


Table 7. S. Skag. 6. 57 56! N., 9 .40' E. 16. VIII 1:1912: 


| o = 3 UR ; | z 
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0 | 15,39 | 30,28 | 22,29 200 | 340 220 

10 | 15,39 | 34,58 | 25,58 1,290 1,290 | 40 | 70 120 

| 20 | 14,66 | 34,69 | 25,76 140 101-150) 10185 | 50 
| 30 | 11,10] 34,34 | 26,27 | 720 | 2,160| 2201 20) 140 | 3,310| 520 | 660 | 110 
40 | 11,06 | 34,34 | 26,27 | 600 | 2,650 | 190) 50 | 70 | 3,590 | 430 | 470 40 
| 50 | 10,89 | 34,34 | 26,31 | 620 | 850| 160) 20 | 80 | 1,765| 340 | 450 | ÖnIOR | 
| 60 | 10,81) 34,36 | 26,33 | 570 830 | 170| 40 50 | 1,680 | 460 | 540 | 50 
80 8,05 | 34,69 | 27,04 | 320 430 | — 801! 270 70 | 1,330| 30 | 100 | 30 
100 | 6,85) 34,94 | 2743] 60 | 290] 50] 120 | 70 | 705 40 | 10 


The above table, rendering some figures from the central Skager Rak, illustrates 
in a striking way how a hydrographical limit coincides with a biological one, as long as 
the former is sharp, thanks to a fresh invasion of a new kind of water. Somewhere be- 
tween 20 and 30 m, there is a rapid spring in the temperature of more than 3,5”, then as 
well temperature as salinity become stationary for more than 30 metres. Now the plank- 


1 Peridinia in the tables always denotes the species of the genus Peridinium; the tribe, to which it 
belongs, being inserted as Peridiniales. 
85, g 
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ton is at a quite ruling degree very equally distributed through this thick layer, diatoms 
as well as peridinians. There is one interesting exception only: Gwinardia flaccida must 
have been capable of a considerable multiplying at a depth of 30—40 m, where the light 
is insufficient for a noteworthy development of most forms, and this propagation must, 
from all to judge, have followed in quite a short time. There is a second, very sharp 
hydrographical limit near the surface, but this time a limit of salinity only, the more 
diluted surface-water spreading in a thin cover over a very salt water of 34,6—34,7 ”/,, 
thus salter than the underlying one. The fact that this water has the same high tempe- 
rature as the fresher layer above it, and contains an almost pure, comparatively rich vege- 
tation of Rhizosolenia gracilima, suggests the thougt that it has been stationary in the 
basin for a rather long time and probably was cut in two, I would say, by the inbursting 
middle, still very homogenous layer. The tiny diatom, mentioned above, thus proves 
to be a more oceanic form, evidently thriving better in a salt open sea-water than near 
the coasts, in spite of the better nutritious supply from the latter. Where, then, does the 
uniform water between 30 and 60 m come from? To judge from the tolerably rich plank- 
ton with quantities of such a litoral, heavy diatom as Paralia, it must be a coastal water 
of southern origine, thus what may be shortly called a southern bank-water, previously 
known to immerge into the Skager Rak in late summer. Its leading forms have also for 
a great part been referred by CLEVE to his Nm(southern neritic)type. The relatively 
low temperature indicates a deep-water current. 

Also Bhizosolenia gracillima belongs to this southern neritic-association, but hardly 
as a leading form, staying far behind the both dominating diatoms, Gwinardia and Paralia. 
There is, of course, a possibility, that the maximum of Rhizosolenia at 10 m has developed 
from germs, risen from this same association, whose scanty rests we have already traced 
at the inner stations. 

As the immigrated southern-neritic association is seldom met with in a more pure 
and genuine form, I here will enumerate its most important diatoms in accordance with 
their frequency at this season: Guinardia flaccida, Paralia sulcata, Rhisosolenia alata f. 
gracillima, Bh. Shrubsolei, Pleurosigma planctonicum n. sp., Navicula distans. 


Malet SESkas 0507, 060 N3 940 EE, —16: VILT. 1912. 
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3 - d TT TE NE 3 al gt 
CRSR 5 v 3 3 g =) g en FN REG fr [EGEN leser en: 
= FS Å > 5= äg = 0 0 FTIR) SA TS 2 123 28-53) 
> To => 0 38 =) IS =S om | RQ 3 Om = Bo£fla sö 
BLA nl je Sår RR BR AA REN STEN a EE SEN SN es 
Å | 58) & FN Ston KERSk MAL erANNELSt ILaKSR ES SÅS dAlvrelslsa NR) 
Hel s SirSsa res SSK SE EET SEEN SE 
[40] A I 2 = S = = A & | 
| | | | | 
0 | 15,39 | 30,28 | 22,29 20 | 20 | 160 | 200 | | 20 | 340 
10: | -15,39 | 34,58 | 25,58 | 40 40 | 70 
20. | 14,66 | 34,69 | 25,76 1041) TOR | 10 | 20 85 | 
30 | 11,10 | 34,34 | 26,27 70 | 40 340 | 60 | 520 | 20 | 50 | 660 | 
40 .| 11,06 | 34,34 | 26,27 | 30 20 10 | 300 | 40 | 430 | 20 | 470 
50 | 10,89 | 34,34 26,31] 20 | 30 | 10 | -40 1190 | 50 | 340 | 20 | 30 | 450 
I I 
60 | 10,81 | 34,36 | 26,33 70 | 270 | 90 | 460 | 30 | 540 
80 | 8,05) 34,69 | 27,04 | 30 30 | | 201,)- 100 
100 | 6,85 | 34,94 | 27,43 | | | | 20 | | 40 
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Among the Ceratia, imported by the North Sea-water, C. longipes is the dominating 
species, just the form lacking in the Kattegat-water of Extra IT, whose leading Ceratium, 
the C. furca, is in return scarce here. Then come C. macroceras and C. tripos, whereas 
In the surface, Ceratvum tripos is again the least scarce 
species, being evidently drifted hither from the coasts. 

The infusiorrans have also a remarkably homogeneous vertical distribution with 
only a slight increase upwards, this water far off from land being little favourable to their 
development. 


C. bucephalum is, as usually, rare. 


Table”9: "SöSkag. 9:08 TORNS9LE8spESI Svante: 


80 - as Å Ske Fas äelg a 8 wi Ca Ao 2 ml 
& |år | > 28) 38 sade: 3835 ägd Sol äl 
ÅA lf: | 3 låg fi serna: 3 22 3 |a3 13 
FE |A | "JO" Ja RESEA H SE El 1 & 5 & 
SN . | | | | 
0 116,66 | 26,65 | 19,22 20 | 80 | 120 | 320 | 80 | 140 
10 | 15,14 | 29,56 | 21,80 480 | 740 | 20 | 90 | 130 
20,1, 18] | 134;58:|-27,07 380 | 590 | 170 | 200 
30 | 6,41) 34,78 | 27,35 ES Ti is Aon ds ord NN 
40 | 5,99 | 34,78 | 27,40 | 20 | 920 | 2,810| 100 | 450 | 240 | 360 | 
50 5,90 | 34,87 | 27,48 | 5 | 430 | 575) 10.1 90 | 20 | 50 | 110 | 
60 | 5,89 | 34,94 | 27,54 | 10 | 40 50 11051-105516 30 70 | 
80 | 5,86 | 34,97 | 27,57 | 70 10 | 110 | 10) 10 | 10 
100 | 6,07 | 35,01 | 27,58 10) 10 | 60 | 10 | 10117 20 
ly-L507 | 5,90 | 35,03 | 27,61 | | 20 
| 200 | 5,86 | 35,05 | 27,62 | 201 | 
300 | 6,03 | 35,—]| 27,—1| 130 


The great inflow of temperate North Sea-water, so marked in Central Skager Rak, 
does not reach this deep-water station, that is filled from the bottom up to less than 20 
m with a cold (7”,2—5”,9) "and salt (34,6—35 /,,) Atlantic water, overlayered by a rela- 
tively thin couch of warm and diluted coast-water. In this uppermost part, diatoms 
are almost absent and Ceratia not numerous, giving a scanty Tripos-plankton. Then 
there is a biological limit somewhere between 20 and 40 m; as the water-sample from 
30 m was lost, a more exact information cannot be given. Even if this limit comes little 
beneath 20 m, as is most probable, it runs several metres beneath the hyrographical 
limit, spoken of above. An abrupt increase of the diatom-numbers is brought by the 
change of water and is chiefly owing to the presence of a needle-shaped Nitzscha, deter- 
mined to N. pungens v. atlantica CL. (see part IT), together with some common winter- 
forms of the Sira-plankton. But these remnants of the arctic flora cease rapidly down- 
wards (beneath 100 m, the water is almost empty). Cyttarocylis elegans is the only Tintinnid 
of importance. 

The Ceratia do not present any irregularity in their vertical distribution, 
which is no doubt due to their belonging only to the surface-water, from where they sink 


I Aa 


he sample from 30 m was broken during the transport. 
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MHablesl03A S:Skagnd38rLOLN9 I8kER 15, VILE,1912: 


dar SÄS SR | [ESR le SLA 
tg Sönd nåt ååå Lå stilig NE 
AS Ed RA SN ER Si RR ER EN ST ER EA ERA 
SES OR ES Es Skor SA CNS SRS fostresNdt SAT SSE NE 
Å INSE [>] glillav Ho Bä ISA | SS RE | ac Stl pPp EIS K 
ERNER REN SRS STR SA SR SNS EE ENE I EE 
FORN PEST 1 E I | | SM LAKSE (ÅA ETEN 
| | I | I | I | | | | 
0 | 16,66 | 26,65 | 19,22 | | 20 | | 100 | 120 | 20 | 100 | 40 | 320 | 
| | I 
10 |! 15,14 | 29,56 | 21,80 100 | 150 | 30 170 | 480 | 10 | 60 | 100 | 740 | 
| | | | | | 
20 | 7,18 | 34,58.) 27,07 |: 30 105 2 902 |E 10 30. |5 1805 | 380=)E (10) | 10: | 50-17590-| 
I | I I | | 
30: 1 =6,41)' 34,78) 27,35 6 — I — a fr (RE EN og — | — SS 
I I I I I i I 
40 | 5,99 | 34,78 | 27,40 | | [5 20516 107-13 60: |G 108 [2100 | 30 | 20 | 450 
i I | | | | | | | 
50 | 5,90 | 34,87 | 27,48 | | | 10 | -=10 60 (—90-— 
I I 
60 | 5,89] 34,94 | 27,54 | | | | I E40: | 110 | 
80 | 5,86 | 34,07 | 27,57 | | | | | | | FN 
100 | 6,07 /| 35,01 | 27,58 ' | | 10 | PO | 60 | 
| I | I | 
150 5,90 | 35,03 | 27,61 | | | | | | 
200 | 5,86 | 35,05 | 27,62 | | | | | 10 | 20 | 
I I I I 
300). |. :6,03.| 35,— | 27,— | | | | | | 30 


down into the deeper parts. In this sinking they are somewhat stopped when arriving 
to the limit of the much denser Atlantic water, the numbers being relatively high at 20 m. 
At 40 m, where Nitzschia pungens v. atlantica abruptly occurred in rich quantities, we also 
meet with a little Glenodinium tabelled as Gl. solidum, that keeps up the total number 
of the peridinians, though the Ceratia have much decreased. Prorocentrum micans, so 
common in the Kattegat, is nearly totally absent. 


la pleskisE StSkag dr» 2 NSIS 56 EX 15. VII 1912. 


ES SST AA RRENO ESA ENA SEE ER 

2 dels fö csn AS San ara 8 rå 

år SEA: JAR fås: S AR slå: 

MES Aa Ca SKAL för SR VÄN ERA 

| | | | | | 

0 | 17,16 | 22,92 | 16,34 | 50 | | 90 | 750 | 3,170 | 580 | 720 | 

10 | 15,82 | 33,53 | 24,68 INEGGL foba 5 305R-2a0F 5 SIL0:] 2605 | 3007] 
20 | 15,61 | 33,82 | 24,96 | | | 10 40 80 | 1,150.| 10 | 10 

| 30 | 14,52 | 34,07 | 25,39 | 190 | | 10 | 10.) 250.) 30 | 170] | 20 
40 | 13,69 | 34,25 | 25,68 | 520 | | 10.) 20.1 565 | 100 | 170] | 10 
50 | 13,18 | 34,36 | 25,88 | | 10 | I 1250] | 20 
60 | 11,88 | 34,34 | 26,12 | 320 | | 350 | 10 40 | | 20 

80 110,11 34,61 | 26,66 | 930 | 20 | | 960 | 20 80 | 120 | 

100 | 7,50 | 34,70 | 27,14 | 280 | 70 | | 400 | 20 | 140] | 30 | 

150 | 7,26 | 34,99 | 27,39 | 22 | (10) | | 1 | | 10 | 

200 | 6,96 | 35,03 | 27,46 | 160 | 70 | 20 | 10 | 300 | 10 | 101 40 | 


At this northernmost station of the section, we find the numbers of as well diatoms 
as peridinians much increased again, thanks to the vicinity of land. This is marked 


! Mostly D. acuta and D. acuminata. 
> Paralia could not be counted here, because of the sandy nature of the sample. 
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especially by the presence of Paralia, well spread from the bottom-layers beneath 200 m 
up to 30 m. There is a spring from the very outfreshed surface-layer to the oceanic water- 
masses below. But the latter are no longer unmixed here. Only very slowly, first at c. 
100 m, they attain the low temperature and high salinity of the unmixed water. 


Table, 12.5. Skag,,9d..08” 211 Nö,S 06 HX 15 VILI TOL25 
Sv ST SK ÄLL ASA T Lar GT fa NR 
NA SI [ej fel [= Sr | ec nn Nr 3 a £D 
a" 55) Sv > läg: 2g) 28) 282: 5 33 f2si, fe fl 5 
EN (7 > > FS I Big eh 32 FR Sia Assar 82 35 s:Ee 
2 52 2 & SA CR fd ie 3 er Sof = oe Zo0f oCEISOE 
A CI ol s DIG LOS or ORT DR om Hr 5 og Bes DO RNSSNE SiS 
ale 3 A d3 oc [6] o (ST Oo £ STSNES fa Få så sl 
| | JR 
0 | 17,16 | 22,92 | 16,34 | 30 | 70 | 220 | 10 | 390 | 750 | 620 | 140 | 400 | 270 | 3,170 
10 | 15,82 | 33,53 | 24,68 | 20 20 | 80 130 | 270 | 60 | 100 | 40 | 710 
20 | 15,61 | 33,82 | 24,96 | 10 | 10 10 20 | 80 | 20 [20 | 1,150 
| | | 
30 | 14,52 | 34,07 | 25,39 | | 10 20 | 30 | 20 50 | 30 | 170 
40 | 13,69 | 34,25 | 25,68 | 40 | 50 | 100 10/5) 306-510 EO 
50 | 13,18 | 34,36 | 25,88 | | | 10 | 20 | 50 
60 | 11,88 | 34,34 | 26,12 | 10 10: | 10. OA | ANTON 
80 | 10,11 | 34,61 | 26,66 | 10 | 10 20 107. |, TOR FO ERSON 
100 | 7,50 | 34,70 | 27,14 10 20 605 | FS30M EA 
150 | 7,26 | 34,99 | 27,39 | | | 
200 | 6,96 | 35,03 | 27,46 | | 10 10 | 10 
Table 13. Organisms per I in August T5th—16th 1912. 
| — Se —— rn 
S. Extra II 5. Skag. 0 S. Skag. 5 S. Skag. 6 S. Skag. 8 S. Skag. 9 
i | | n | a | if n I An el 
n vw Dn n DD Al Dn I Da ce nn "nn n 
so | eo) 25) ec st ff arta Bal sl ad a | AR RE 
O & = de så =) Hö S Eg TS S ELI AR Slöllels 3 ES 
i | SO) Ra SS Aa EE) = RN SSE EG St CSR SS 
A 5 4 RS AA 4 De A Et ERS S << lir AA | SN E RR 
| I 
0 | 3,200 | 400 | 3,600 | 4,530 | 4,785 | 9,315 | 800) 120 | 9201 3401 300 | 640) 480) 220 | ”700|3,300|1,020)4,320 
| 10 | 3,050 | 405 | 3,455 | 1,670 | 470 | 2,140 | 500 | 160 | 660 1,360 | 180 |1,540) 750) 190 | 940) 780) 340|1,120 
| 20 | 2,420 | 120 | 2,540| 1,290] 50) 1,340 | 690) 190 | 880) 235| 110 | 345) 840 230 |1,070/ 1,210) — 20/1,230 
| 30 | 1,690 | 290 | 1,980 | 740) 70) 80] 640) 150 | 7901 3,970) 110 |4,9800 — | — | —"1| 4701 301 500 
| 40 | 440! 60 | 5002) 640) 90) 730 | 1,470 | 230 | 1,700 | 4,060 | 80 |4,140|3,260) 370 |3,630| 735) 10! 745 
50 740 | 140] 880 | 2,225 | 130 |2,355| 665) 120 | 785) 70 201 90 
60 1,480 | 190 | 1,670 | 2,230 | 90 |2,320! 160! 70 | 230) 390) 301 420 
80 1,920| 140) 2,060 | | 1,430 | 60 |1,490] 150) 20 | 170)1,040| 140|1,180 
100 | | | 775) 40 | 815) 80! 50 | 130) 560) 40) 600 
| 150 | | | | | 201-501. 70), NE 
I I I 
200 | | | | | 20) 30 | 50) 3201 40) 360 
I I I I I I 
300 | | | | | 30 30 | 
! Mostly Dinophysis acuminata and D. acuta. 
238 Mm. 
3 The sample was lost. 
4 


The sample was too sandy to be completely examined. 
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The ruling Ceratium also at S. Skag. 9 is C. tripos. Prorocentrum micans re- 
appears, and the total quantity of Peridiniales is rather high in the surface, reaching a 
maximum of 3170 ind. per I and thus surpassing in frequency the corresponding vegeta- 
tion at the Swedish-danish stations. Among these flagellates, small Gymnodinia etc. 
are numerous. Cyttarocylis is quite single. 

Finally, the figures in tab. 13 will give an account of the total numbers of organisms 
at the successive levels of the stations dealt with, as far as can be made out with the me- 
thod used. As regards the phytoplankton, the list may be considered fairly complete, 
but such plankton-animals as Crustaceans, Vermes, Coelenterata etc. are rarely caught. 


Series II. November 6th—8th 1912. 


A series of samples, taken over the same section of the Skager Rak nearly three 
months after the preceding one, shows, on the whole, a feeble increase in frequency as 
regards the totality of the planktons, though there is hardly any form present in rich 
quantities with the exception of Paralia. But if the rate of frequency is for the various 
species generally a low one, the number of forms is on the contrary remarkably great. 
The flora is a mixture of exponents for all kinds of plankton-types, among which the 
southern ones are prevailing, but there is for the time being no mass-development. 

This is also the season, when the temperature of the water-masses is most uniform 
throughout, owing to vertical currents of convection, that are given rise to by the cooling 
off of the surface-water. Also the salinity shows only small variations at most stations. 
As might be expected, these vertical currents have, by mixing the superposed layers, 
caused a rather uniform spreading of the plankton through the whole watercolumn. 
Deep-water forms, as f. i. Biddulphia sinensis, reach the surface, and the homogenous 
distribution does not get disturbed by any more rapid multiplying in the uppermost 
layers. The season cannot be favourable to a strong growth, because of the feeble light. 


iRaäbles kd Sö Rstra sl HAS Nog 6 Xr 912: 


| 
| 
I 
I 
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FlESELS EE EEE EN 2 ÖRE GE EN 
EG Hd feg sel 823425 FAS 818 ella 
= SAF R > | | ET |. 23253 30 sr a [AR he 345-00 
2 fo 15 - 3 8 sö | 08 lägg To. 0 Si OT S sl =g 20210 8,0 
o ENN kura az Förs (ONS RS IRENE MN Vv EM OR 2 BLÄG SE 
ÅA i he RE | 275 058 AR AA, OM RS IRS | RM (ERE) IANA: 
Sod (i (0 = re (RNE LS BER F = LARE  VnE FS = [SÄG rn en LEG 
Re ES NS AR a ARS ae AS AG 
| | i 
0 | 7,69 | 32,52 | 25,39 | 760 | 60 | 80 | 50 | 30 | 150 | 260 | 10 | 230 | 1,740 
I 
10 | 7,75 | 32,63 | 25,48 | 750 | 90.1 20 | 101 30 | 200 1 290 | 20 | 280 | 1,885 
I I I 
20 | 8,59-| 33,12 | 25,73 | 1,470 | 3058 0-4 [IZ0T | 301 60M 380106 300E 58011 2,750) 
I | i I 
[30EA F8,62 0 —l 1290] 10 | 20081 100 106 | 20: | 230 | 370 | 2,070 | 
38 | 8,96 | 33,39 | 25,88 | 2,200 | 20 | 60 80 | 60 | | 180 | 10 | 410 | 3,130 


There is to note, at S. Extra IT, a marked increase in the number of diatoms since 
August. Paralia is now the dominating form here as otherwhere; it is gently augmenting 


! "The Coccolithophoridece here, as always, omitted. 
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downwards, being obviously at the end of its autumnal maximum. The single living 
Naviculoid forms and WNitzschic, as well as the mostly free cells of the similarly formed 
Thalassiothrix nitzschioides and litoral forms on the whole now have their best time, the 
feeble floating-power being supplied in autumn by lifting currents. Still, the density 
seems to be insufficient to hold Paralia staying long at the surface. Together with the 
autumn-flowering algae, a real winter-flora is already there, Thalassiothrix nitzschioides 
first and foremost, then, though still in decent numbers, the common species of Thalassio- 
sitra.  Evidently, they are only waiting for a sufficient fall of temperature, and probably, 
for a returning light to begin a more intense development towards the winter maximum. 


Table 15. OS Extra 57-43 NER STI RSI6 NOEL OT 

a il | er Ä2 55 Eg äg | 22/35 2828) 28 31 12: 

le | FA SE sea AES GA | Alen få Sön 

FAN RR RKA RPS GR SR SE ir os rep SER = 
| Ven 3 A (Hare Fia | [HS Te SFÄR (S I SEUAGNS = 
| | | | | | | | 

0. | 7,69 | 32,52 | 25,39 | 120 | 40 | 250.|-80 | 70 | 170 | 70. | 100 | 810 | 150 |.1,150. 

10 | 7,75 | 32,63 | 25,48 | 90 80 260 | 60 | 20 70 | 50 90 | 650 | 130 | 970 

20 | 8,59 | 33,12 | 25,73) 60 | 50.1 180 | ,30 20 | 20 | 150 | 470 | 100 | 790 
| 30 | SIG | VE SA SER ENNNGO 50 | 50 60 | 401 40 | 300 | 10 | 610] 

38 | 8,96 | 33,39 | 25,88 | 50 | 10 | 20 | 30 10 | 40 | 40 | 160 10 | 620] 


The above figures show, by the little varying numbers of Peridinmiales through the 
vertical columns, that the Ceratia are at the end of their maximum-season. Only C. li- 
neatum, that is a youth-stage of C. tripos, is still accumulated at the surface, sinking less 
rapidly then the rest. Also the small Prorocentrum, so numerous in the uppermost layer 
in August, is getting diffused and has gone to rest. Other peridinians are scarce. 


Table 16. S. Skag. 0: 57 41" Ni; 117 240 ES 76, XT EI912: 
rn ES SK RE CE CI [218-16 FÄR ONE CJ) YE a om 
[EE rr 2 GR SS kr = ÖR EE Se a LE RR AE LL | 
| | | | | ] | 
| 0 | 7,76 | 33,06 | 25,81 | 460 20 | 180 160 |1,300 
| 10 | 8,40 | 33,26 | 25,91 | 600 | 120 | 40 | 60 | 40 | 380 |4,160') 
20 | 9,10 | 33,57 | 26,02 | 2,340 | 10 50 | 80 | 350 |3,215 | 
30 | 9,19 | 33,60 | 26,04 | 1,140 | 20 | 100 | 200 12.260 | 
| 40 | 9,27 | 33,73 | 26,11 | 2,990 | 2001) 4001) 504) 1O 120 | 10 | 280 |3,655 | 
| 50 | 9,23 | 33,78 | 26,18 | 2,170 | | 60 20 | 220 |2,630 
| 60 | 862 | 34,11 | 26,53 930 10 | 10 | 50 | 230 |1,360 | 
80 | 8,10 | 34,52 | 26,92 |. 7901 | | 10 130-101 130 1110 | 
98 | 7,74 | 34,72] 27,13 | 650 | 10 10 ö 6011-775 

! The high number is due to an isolated occurring of Sceletonema in 2,200 ind. per 1. 


-= 
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At this easternmost station, the plankton is very similar to that of S. Extra II. 
The heaping of Paralia in the middle layers may be the effect of a steady increase of den- 
sity upon the sinking rate. From 0—80 m, the distribution of Naviculoid forms, such 
as Navicula distans and N. Schmidtii v. skagerakiensis n. var., several species of Plewuro- 
sigma and small Nitzschie (cfr. part II of this paper, dealing with the biology of the or- 
ganisms) is so regular, that an average number of frequency may well be sought for the 
whole column 0—380 m; it amounts to 244 ind. per 1. Such immigrants from warmer parts 
of the North Sea as Biddulphia sinensis and Bhizosolenia fragilissima are rare or missing. 


Tapler lg öSE Skae! 02 5; 4 NES 5240 BB 5:XI 1912. 


| STIGER EN IEI ER | 5 J Bele 
ae [0] | 5 s IE [0] [nd gg I 2 e + = [0] 
SE SE RT Sol S a Ra 1 SAR ERA | RE Hee aela gt 
PlöjHereN SS: NEbtiler Stor) SRS an Sö ss | ss | S.A) a | 3 Ner 
o sol 2 2 DERES SRS OR KE ENS Ft fena ENS 
A 22 3 8 RES :S 8 | 82 | 3213: 13” | 35 fe: 
BT | [2 r Oo | ry mmm = SA 7 Å = [sö] 
| ke Sv JAG öde > Bal | läng War E SK MPS NET rad 
0 | 7,76 | 33,06 | 25,81 | 20 80 | | I 120 | 200 | 20 | 260 
10 | 8,40 | 33,26 25,91 80 40 | 80 | 40 | 140 | 300 | 400 
| | | 
20 | 9,10 | 33,57 | 26,02 | 10 30 30 | | 40 10 | 110 20 | 300 
I 9 Å - 
30 | 9,19 | 33,60 | 26,04 ' 100 20 20 20 80 40 | 180 | 20 | 220 
| | | 
40 | 0271 1rs357A 20,11 10 10 10 204-130 20 90 | 190 
50,41-—-9;23-1-33;78.1r20,18 10 10 TOT 50 70 10 200 
| , | , | 
60 | 8,62 | 34,11 | 26,53 | 100 | 
80 | 8,10 | 34,52 | 26,92 | 110 
I I I 
98 7,74 | 34,72 | 27,13 | | | 70 


The Ceratia being decided light-organisms of the uppermost strata, their distribu- 
tion marks quite distinetly the existence of a lower limit of the vertical currents at S. 
Skag. 0, which falls between 50 and 60 m. As seen in Table 17, the water at this depth 
just becomes somewhat colder and salter than in the overlayering, for at least 40 m very 
uniform part of the column. 


ifableTlsSFESKTSkagror Sum 220 NN) Sr SCEN 6, XI 1912. 


| 2 S RE [SENSE NE SN VE | 
yt SL [0] | 3 & S | Ss | AA , a Frej c- SC 
lifas IS [FS HÄ Ae fegis. I RS fara: Los isllo sl als la 2 
SIST > AE FS | Se | Je | SE | 32 [FEST BT) SA JES 5 
A [25 3 SE ES RSA ER SN EA NEN SS Ed 
(SSI SE S 3 | 35/27) 23/29) öR | 35 ASAT Se 2: NS 
| A | oc 3 = 5 Fe RE Se NE NS lans as Sa | a: AA 2 
ES Hen face spatt NS GS [ESA [EE BE [RE OR 
| | | | | | | | | 
| 01 7,93 | 33,24 | 25,93 | 7101 30 | 30 | 60 | 30 | 160 30 | 30 | 630 | 2,150 | 
| 10-| 9,04/-33,66 | 26,09 | 1,960| 90 | 20 | 20 | 15 | 100 | 40 | 90-11 700 | 3,215 
I || I I | | I 
| 20 | 9,46] 33,80 | 26,12 | 1,920 | 110 | 10 | 30 60! | "80-170 | 710" | 31551 
I I I I | 
| 30 | 9,95/| 34,11 | 26,30 | 1,370| 40 | 25 | 20 10 30 | 110 | 20 | 210 | 1,985 
| | | | | | 
40 | 10,17 | 34,18 | 26,30 | 1,970 | 30 | 65 [I £5 5 80 | 100 |-20 | 400 | 2,880 
50 | 10,20! 34,18 | 26,30 | 4,950 | 80 | | 20 60 | 160 | -20 | -250 1 5,660 | 
| | | | | | I (+10) 
|| I I I I I | UN ) I 


This station presents the same general features as S. Extra IT, the meridional 
character being only more accentuated. "There is a real Styli-plankton regularly mixed 
K. Sv. Vet. Akad. Handl. Band 57. N:o 7 3 
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with the more litoral group from surface to bottom, and its constituents as well as Paralia, 
with nearly 5000 ind. per l at 50 m, are here at their maximum. ”Thalassiothrix nitz- 
schrotides is on the contrary less frequent than further in towards the Kattegat; it has 
just begun to propagate a little. A larger Thalassiothrix, probably Th. Frauenfeldii 
(it always occurred singly), inereases downwards and may belong to the Styli-group. 


Table LYS USHSKkagT od om 26 NES Fool SR SN EX TRO: 


= en = - | - | — — 
SE 2 or ES Brag 8 | | 2 | 8 HE 
p sö > S FLER ekke I eken a | 85/83) 8 SE SEE a 
2 | öl | ob | 82) I | 27 | 26/| 28 | Eg) SÖN: 28 högt 25 | 82 2-5 
RS GET = = FR CE RS ER ER ER ES SR Se ES esta Se AS 
oo g o I = n en ov De S mA 8 5 8 5 SS = Sv SS 2 FÄR Ar fa 2 = Oo Eg 
- 22 = 3 ER RA a SR RA RT Föll SS RER AS 
+ = 0 T (e ng = & FR 
| | | | I | | | 
0 | 7;93 483,24] 255031] 70 | 230 1160) | 401] TOO I 40 50 470 | 100 | 1,030 
10 |-9,04 | 33,66 | 26,09 | 210 | 200 10 TOkir20 70 | 60 30 | 400 | 160 | 1,070 
20 | 9,46 | 33,80 | 26,12 260 | 250 | 50 10 | 30 70 10 | 170 | 60 | 1,110 
30 | 9,95 | 34,11 | 26,30 250 | 270 30 20 30 30 | 120 20 | 810 
40 | 10,17 | 34,18 | 26,30 10 100 130 | (TO 10 10 | 50 240 
50 | 10,20 | 34,18 | 26,30 50 | 130 | I 10/30 50 230 


The Ceratia are less frequent here than at S. Extra II, on the other side a small 
Exauviella, that may be the KE. perforata, newly described by GRAN, and Distephanus 
speculum get up among the more common forms. Two slightly different kinds of water 
superpose each other, of which the lower and a trifle salter one is poorer in peridinians. 


Table 20.5. Skag. 0. 07, 00, NE 9--40ER SITE XE Ol 


| 


| KAST 3 VE Bar La a RN Ci ra SN a 
E får a) BÄGGS FaR NG PEGI 
7 lag] ä | 2 123|37| 33 52) 37 | 33 |s Fal 
A 228 ARA 03 3 Ar se SR Ska 

2 | H 0) IN: FR AR a ad AE SEN 

| | | | | sold, 

| 2071-8558: | '33,681-26, 171) 0 120120 |CR0rE ELO 20 60 10 i 60 450 
10 | 8,68 | — — 480 | 50 | 40 | 20 | 70 90 770 
20 |. 9,45 | 34,13 | 26,38 600 60 20 | 10 15 40 60 | | 40 940 
30 | 9,62 | 34,29 | 26,48 | 900) 40 | 40 [35 20 | 30 | | 160 | 1,255 

| 40 | 9,91 | 34,45 | 26,56 | 1,300 | 20 | 40 LR 20 | 30 | 210-| 1,865 

| 50 | 9,89 | 34,51 | 26,61 | 1,630 | 60 30 2075 TOT | 2301 2;0507 
60 | 9,83 | 34,52 | 26,63 | 2,420 | 10 | 80 | | 10, 20 | 260 | 3,015| 
80 | 9,47 | 34,63 | 26,77 | 2,000 | 60 | 30 | 10 1 | . | | 220 | 2415 | 
100 | 9,50 | 34,61 | 26,77 | 1,990 | | END 10; [I nd04 | r40je | | 250 | 2,480 


Also here, the resemblance to the previous stations is obvious. The plankton is 
somewhat less rich than it is closer to land, but not much. Traces of Styli-plankton are 
visible, at the surface, at the side of Rhizosolenia semispina, that although very rare still, 
is present throughout the water. At the eastern stations already dealt with, this leading 
winter-form was still quite single. 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 57. N:O 7. 19 
Maple 216 SS: Skact OPodzrLoGE NET 99 4017 16: 21912. 
SN SFÄR 3 EE a IE ER AN 
ES or AS la MN rr | | d 8! a NA RA 
2 | SSL fr | ål 2: 2 de | fa | 38 | 55 55 58 | 25 | 32 [2-5 
eo I & 2) 5 I 8218) 25 3 Så) få | T :| 33 | SA a | SE AE 
- ER cg | GO sla Or9 I AE SYS S 23 FÅR FR 25 nu SH RETTIG INSE 
ANS SE ESR a Pa a AS NS SSI 3132 | ök 3 | SE AE: & 
ÄTER SER IR RASA SS UTN : SEN 
| | | | I 
I | I | I | | 
0, | 8,5801F33,68 Ir26,17HINL 80. | 1406) 509) YO IOK 10 | 1405 | "105 1501 | 1301) 201 370 
105 | Sjö —e 108 - 60.) 60 504.) 30 LÖR | F30 soi) 200-11) 10; | 450 
20 | 9,450|584,13 |-26,38 |, 130.) «80 I 80 | 10 | 20 305 | 1205 | "30" | ITO 340 
INE30" | 9,6201534;205) 26,48). 105) < 301 LIOT] NG | 20 300) 60 280 
| 40 | 9,91"1 34,45 | 26,56 | 200 | 100 | 110 10 | 10 30 | 20 | 80 320 | 
50 | 9,89 | 34,51 | 26,61 | 50 4010 168 50 10 10 | 20 160 
60 | 9,83] 34,52 | 26,63 | 170 | 80 | 160 | 10 | 10 30 | 10 | 60 340 
80, | 9,47 34,63! 26,77 |; 20) 60 Ia ÖV 10 10 | 20 190 
| | | | 
1005179.50/ 013,61 26:77 4 300-160 70 10 10 10 IOF | 140 | 180 | 
Peridinians as in the under layers at S. Skag. 5. New is the occurrence of Dic- 


tyocha Fibula, that does not belong to the coastal regions. 


Table. 22. 


SD ISka0sd: JOY TORN 0 ILSH4 De 


SLHÄIL912: 


| Sje SS ro 3 [RrSTSTINSKN RES 
. | 5 D TR | 2 = 8 = cd 20 8 ÅA N [NER U 
SIST el e aa Jeg däldg fuk f g FER CER EER 
Bö KS SN RSA asia | SÅ arst es I a | Såg rs RA 
So FEN 2) EES SA ANS EA es SE 
Ko = 3 Ma SKA Dad fer RR) ia | 3 o SRS Re |A 3 

21 ARE OR KL SAT FL TREA ake es 
0 | 7,01 |-29,99 | 23,51 | 50 | 40 | 201 100 | 20 | 1,140| 50 | 1,180 3,165 | 
I I I I 
10 | 7,45 130,59 | 23,02 | 30 [10 | 101-60 | 30 | 500) 1,450 2,830 
| | | | | (+ 20) 
| I I 
20-11K6-8;85 | 31,40 | 24,36 (10) 5 280 355 | 
| (+ 10) 
I I | I 
30 | 9,07 | 34,11 | 26,43.) 70 | 10 10 | (10 50 | 10 220 | 
| I (+ 10) | (+ 10) 

I I 
40 | 7,95 | 34,74 | 27,11 | 350 | | 20 | 40 430 
50 | 7,69 | 34,83 | 27,21 | 130 | 20 | | 40 | 50 330 | 
I I 

60 | 7,65 | 34,87 | 27,25 | 160 | | 20 | 10 290 
80 | 7,57 | 34,96 | 27,32 | 180 | ; 230 
100 | 7,12 | 35,05 | 27,46, 110 | | 130 | 
150 6,84 | 35,05 | 27,51 | 300 | 380 
200 | 5,96 | 34,99 | 27,57 | 120 | 120 | 
| I 
300 | 5,97 | 35,03 | 27,60 | 60 | 80 | 


Approaching the Northern coast-region, we meet a different aspect. The upper- 
most 20 m:s are considerably fresher at S. Skag 8 than the rest and hold a mixed flora 
of partly meridional, partly septentrional type. The fresh affluents have allowed de- 
velopment on spot in both groups. In the first one, we find Rhizosolenia (feröensis Vv.) 
fragilissima at a maximum of 1140 ind. per. Il in the surface, and in the second Thalassio- 
trix mitzschiordes, which has begun its »flowering» earlier here than at the south-eastern 
stations. In greater depths, the flora is very poor. 


20 


Table 23: 


S. Skagi 8.0587 10FNSI97 184ER 8: NI LI 


ASTRID CLEVE-EULER, QUANTITATIVE PLANKTON RESEARCHES IN THE SKAGER RARE. 


S 4 | 2 g 1 
OA = NM [9] = lol I 
EC | ND 3 i | 3 E HS 5 5 
+ Do Pe I 2 LA |.38 = 3 32 3 
= ÖS > = fa | Dr | BR | Sa 
Oo 22 = [VA od | SÅ 33 83 5 
(SA VE = =] Se | 58 ie I 
le STAS ros SAS 
IA) = 2 
: | | 
0 | 7,01 | 29,99 | 23,51 | 440 | 10 40 30 
10 | 7,45 | 30,59 | 23,92 | 530 | 10 | 80 | 120 | 
| | 
20 8,85 | 31,40 | 24,36 | 60 
30 | 9,07 | 34,11 | 26,43 | 60 
40 | 7.95 | 34,74 | 27,11 | 20 
50 | 7,69 | 34,83 | 27,21 I | | 
60 | 7,65 | 34,87 | 27,25 | 
I I I 
80 | 7,57 | 34,96 | 27,32 | 
100 7,12 | 35:05 | 27,46 10 
| | 
150 | 6,84 | 35,05 | 27,51 | (10) 
200 | 5,96 | 34,99 | 27,57 | (10) | 
300 | 5,97 | 35,03 | 27,60 | | 


2 | sä 3 | g 2, = a 
RER ER 
EN fö 2 5 2 SE Be 
Se oSi SIREN Rs & 
pp | SS |A I 
| I 
50 | 130 1,030 | 1,290 1,670 
10 30 | 60-330 | 960 | 

| | 230 | 

1041. 10 10:| == 30) 220 | 
| 110 | 

| 140] 

| 110 | 

10 | 10:).+ 901 
10 10 | 250 | 
| 30 | 

ligg 0 

| 20] 


Among the Peridimales, we notice a rather high maximum for Ceratia in the Om. 
layer, for a quite preponderate part formed by C. tripos. As a glance at the tables be- 
neath for S. Skag. 9. will show a still greater maximum for this species, we may assume 
a »lowering» going still on out from the coast. 


& 


| 
| 80 
| 100 
| 150 
| 200 


Tempera- 
ture ” C. 


HGL3 
7,08 


Salinity ?/oo 


221 
27,79 


Id2,32 


33,33 


| 33,58 


BREUT 
34,18 
34,78 


34,88 | 
34,99 | 
| 35,01 | 


Table 24. 


SN. Skag: 930211 NN. SE56rE 181 XT 192 


Density 3; | 


21.34 | 
21,75 
24,96 
25,67 | 


25,92] 


26,06 
26,49 
21,18 
27,29 
27,42 
27,44 | 


Paralia 


sulcata 


30 


80 


400 
110 

60 
760 
380 
420 


Thalassiosira 


Norden- 


10 


20 


skiöldii 


GT 18 | .38 | 8 SNES 

aja KS RNE sl ag. TRES KSK Få Ne 
= 8 S SE om 5 | O) SA TR 
ö3 20 sS,.t sö SR fc HA 5 

2 8 CRS se NA a An 8 (| 36 2- 
Se 58 232) 5 IT Jakal De 325 
32 lör CE: 38 AS ÅA 
D 3 & aöAs ER aa | | 

| | 
100 | 130 | 40 | 270 | 60 | 450 1,335 
410 | 30 790 720 | 2,345 | 
10 105 170 | 305 
| 30 | 40 110 | 
(10) | 20 130 | 
| (+ 10) 
40 | 70 550 | 
| 20 | | 220 
| | 160 
10 | | 8501 
10: | 15.) 480| 
I I 

| 10 540 | 


It is thus in the northern part of the basin, that we find the Ceratia at their maxi- 
mum in the surface-water in late autumn, the development being here retarded in com- 
parison with other parts of the route, where that genus is already going on scattering. 

To sum up the most important features of the November-series, we may first point 
out the very uniform nature of the sea-water, that is about 7—9” warm and relatively 
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BAND 517. N:0 7. 


Table 25.  S. Skag: 9. 58” 21' N., 8” 56 
. 2 line Sant ; 
FST SECTIT i I —) = ah I 
IA Säl Sa NOS EM ET 5: 
Pn hele hus sk SSBR Er | 
Allas BR a a SRS RR RS ES 
ILO sa FS Do + NR Do 8 | & (5 STO 
BE ls Lå 265315 S S- 
2 | fa] 2 | | | 
| | | | | 
| 0 | 6,92 | 27,21 | 21,34 |- 710 | 100 | 10 | 30 
lös fe OA IT 30 a RN 2105 DÖ r20 rr rt SOL 50 | 
| 20- | 9,61 | 32,32 | 24,96 | 60 | | 10 ROR 
| I I | | 
30 | 9,99 | 33,33 | 25,67 | 70 | 10 | | 
40 | 9,74 | 33,58 | 25,92 | 10 | | 
50 | 9,75 | 33,77 | 26,06 | 50 10 
I I || 
60 | 9,13 | 34,18 | 26,49 | 40 
80 | 7,87 | 34,78 | 27,13 | 10 | 
100 | 7,63 | 34,88 | 27,29 | 10 10 
150 | 7,13 | 34,99 | 27,42 | 
200 | 7,08 | 35,01 | 27,44 | 10 


[URI 61800 oI912: 
; a 

220 80 8: Ef SEE 
cn) = 08 | om | 8 2 lägg = 
3 Sö 
60 | 10: | 1,740 | 1,980 | 2,250 | 
50 | 680/| 860) 1,010 | 
10 | 20 30, 90) 120 
10 | 40 60 | —140| 
40 40| 70 
10) — 80/ 
50 
100 
10) — 70 
50! 
10 20) 60 


salt everywhere, except at the Norwegian shore, where a thin couch of outfreshed »winter- 


water» has already begun to spread out from land. F 


or this reason, the great winter- 


»flowering» is taking its start here. The well-mixed waters of southern bank-water-type 
hold the products of a, though not very intense, now ended autumnal development 


Table 26. Organisms per Il in November 6th—S8th 1912. 

SRxtra S. Skag. 0 | SÄSkagt 5 SY Skagi 6 S. Skag. 8 SYSkag. 9 

| [a | a 20 sn] ära | | | | la 2 
SESSIONS 8 1-8 | seen: Aa 28) gel free SC) £ | 52 | 
Ken KR Sa Ra AA | Bal AoA | Ra ANT) Ra RR | 4 | Pe 
| | (>) | | O | (5) [e Te OO 
NET 00 | CE HR | 
01 3,090 | 240 |3,330 | 1,680 | 40 |1,720 | 3,310 | 710 | 4,020 | 1,070 | 480 | 1,550 | 5,355 | 550 | 5,905 | 4,315 | 100 | 4,415. 
| 10 | 2,965 | 360 |3,320 | 4,640 14,640 | 4,535 | 360 | 4,895 | 1,320 | 250 | 1,570 | 4,340 | 220 | 4,560 | 3,915 | 170 | 4,085 | 
| 201 3,730 | 150 |3,880 | 3,555 | 50 3,605 | 4,625 200 —4,915 | 1,510 180 | 1,690 715 160 875 | 505 | 90 | 5951 
| 301 2,780 | 100 |2,880 | 2,580 | 12.580 | 3,065 | 370 | 3,435 | 1,625 | 50 | 1,675 | 530| 90 | 620| -330/| 90]; 4201 
40 | 3,810 | 60 |3,870!| 3,885 | 60 |3,945 | 3,270 | 110 | 3,380 | 2,515 | 240 | 2,755 | 610 | 100 | 710) 220 70/| 290| 
50 2,890 | 100 |2,990 | 6,000 90 | 6,090 ; 2,310| 70 | 2380 470, 60 | 530) 690 120 | 810 
| 60 1,480 | 90 |1,570 | | | 3,605 | 110 | 3,715 410 | 60 | 470| 3201-190 | 510| 
| 80 1,270 | 50 |1,320 | | 2,705 | 100 | 2,805 | 320 | 60 | 380-280 10 | 290 | 
1100 | | 875) 30 | 905? | | 2,770 | 70 | 2840 | 410] 20) 430| 930 50 | 980 | 
150 | | | 390 | 10) 400) 560| 50) 610/ 
1200 | | | | | 170 | 20 |--190--600 40 640 | 

1300. | 100) 101] 1101 | | 


most equally distributed along the vertical section. 


Among these, some cold-water 


species begin to appear and announce the coming winter-maximum. 


! Sample taken at 38 m. 
> Sample taken at 98 m. 
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Seeing thus one vegetation just ended, another even beginning, one feels inclined 
to name this a season of yearly revision or making up before starting the new cycles, 
for which a general intermingling of the waters must be a useful preparation. Then such 
a meeting of different plankton-types and spreading of cells and germs to all levels gives 
apparently the best chances for every species finding later the conditions, most propi- 
tious to its development. 

Though the total amount of organisms is less variable from the surface to deeper 
regions at this season than at all others, yet there are occasional irregularities through 
the columns, caused by the mode of occurrence in long chains of the dominating plant, 
Paralia. 


Series III. April 25th—26th 1913. 


This series was taken at a season, when it could be expected that the great spring- 
maximum of diatoms was come to an end, and it was intended to elucidate the quantity 
of plankton, produced by this second great »flowering» in the year. A first mass-pro- 
duction falls, as known, in the high winter and will be treated in a following series, but 
for 1913 no such February-series was collected. 


ES AED TT =O I Oo I Ae 3 
Table: 27. |!S:VExtra IL 57 !43' Na I1S:7' iE2026. VC 1918: 
VE SI TS ES a SG EA GL AV re 
ENS [SR KS 2 OA fer = 0 RN Ar ET RE SN I 8 at Sas | a a 
S BS MR > [273 ar nä TERES TES SERSGAASENSARR AS 
2 Fe EN 00-88 ÖT ONOFNTR Ge TRGTEEEN SN- (ORO OR 252 
o 1 = OD sr LOSSA es SD SL | OR FO OgEN an FORN DESK RDS ASS soE 
A ös!) = SLA avel > a Ni gsEStorOl SK | NASA SR | AES 
(He S Å JE? Es (IS ERS CM EEE FellxelöN KSS E C) 
| AR fe AS RNA sele = 5 Oo 
| | | | | | | 
I I I I | 
| 0 | 6,69 | 21,37 | 16,77 I (200) | | | (100) 650 
| 10 | 4,18 | 28,04] 22,27 | 364.200 | 280 | 400) 50 |-8,050 1,200 | 375,910 | 
| ST PA 
20 | 4,59 | 32,63 25,87 | | 8,050 | 300 | 2,650 | 50 | 4,950 200 | —17,550 | 
| | | | | 
1.40 | 4,70 | 33,64 | 26,66 | | 450 2.750 | 200 | 1,650 | 350 | 650 | 4,000 | 17.050 | 


As this season, when masses of diluted water are brought into the Skager Rak by 
the Baltic Current, we find here, at the mouth of the Kattegat, a thin and outfreshed 
surface-layer, that is, practically spoken, nearly free from diatoms, holding only more or 
less damaged or empty cells. But immediately beneath, about the 10 m-level, diatoms 
have developed in enormous masses, among which Leptocylindrus danicus is the all- 
dominating form. This species reaches here an absolute maximum of 364,200 ind. perl, 
that is depassed nowhere in the boundary, as far as it was investigated. Next to that 
leading form of the spring-formation, we find Chaetoceras decipiens and Rhizosolenia 
hebetata f£. semispina as its characteristic associates. Also Chaetoceras debile and sociale 
occur in this Chaeto-plankton of 1913, but no othér species of that large genus in note- 
worthy quantities. Especially the almost total absence of Ch. contortum and Ch. con- 
strictum is remarkable, both the named species being common in the Chaeto-plankton 
of the Skager Rak in other years, as f. i. in April 1914, as will be shown later on. Of the 
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winterly Sira-plankton, filling the waters in February with masses of Thalassiosire (cfr 
Mr GRAN's work and Series V in the following), only traces are left. 


Fable 28. Sv ekarna ER Se töcNnN..s MH? TR. 260. IV. 1913. 


FE KS ST Ör LE = 2 TE 
är VARSEL Do SN löp ENE SE rd Ao be i INNE. LS ANN kn. (a ÅL JE 
= | Aadel lister S49- | Sj STR KOEA 
> Oc 3 | 23 8 2 AS |A Bes o Sar Si RIOFINTS 0 
& & I ÅR le | £3 [fekskalls.s PH ST 3 EA nej Fa (ÖR 
äv Oe jonGa NE | a (288 38 2EaTSE | SETT | SE eg 
A DRA AS E5 1573 88 832 385 3 ASSR | ie aSe 
|0ER2 Oe MAL | << Jara LT Ö-A & (TURAS TAR ARA 
| EO = 13 SE LS Ja SN | 
| | | | | | | 
0 | 6;69 | 21,37 | 16,77 | 300 | 100 500 | 900 | 1,100 | 2,000 | 
| ” 3 sf] 3 i en | n 
10 | 4,18 | 28,04 | 22,27 | 300 | 1,600 | 250 | 100 | 150 50 | 2,150 | 1,750 | 2,250 | 4,200 | 
| | i I så At ÅT 
20 | 4,59 | 32,63 | 25;87 | 200 1,800 50 150 400 | 2,600 700 650 | 1,500 
I - I 2 ” e =A | -N | me | 
40 | 4,70 | 33,64 | 26,66 | 300 | 1,100 /| | | 50 | 1,300] 350) 250] 750 


Compared to the diatoms, the peridinians are quite subordinate, though by no 
means rare. In the surface-current, only a few small Gymnodinia and Glenodinia occur. 
The flagellates, chiefly consisting of nude forms (Gymnodinia), have their maximum at a 
somewhat deeper level than the diatoms, or 2300 ind. per I at 20 m. Even infusorians 
badly support the conditions in the very surface, having their maximum of 4,200 ind. per 
lat 10 m. As usual, Mesodinium and small Laboece are the ruling forms among the Pro- 


tozoa. 
MAPS TITSESkao 0557 T4NISII24 EE: 26060 1IVi 1913: 
| OR: 3 18 18 TUNT TOS STR Ka IR FR 
, Ny STErIEt 2 Sie md SARAS S S | 8 
EN NET 2 RR Al rR 3 = 9 Flås 0 & AA 8 | & n 2 
2 äs Fal rn Srela Be ERS SAR SE SRS En SS SS SE 
SER ON Rv: ar | 285 35 a Se OR OF | LR ST | 3 | SS | 
Sd TEESE SET SS RS a FRE OS RSS 
RA ES 2 AR AS SE das löss la ACE 
ep EE SA = TS FE UA FOR ES SÄL IIS 
0 | 6,81 | 20,99 16,47 | 1 (100)! | 1200 | 300 850 | 
10. h 4,71. |, 24,16 | 19,16 | | (5,800)'| 200 | |, 1250 6,900 
I | I | I [ 
20 | -4,34 | 26,94 | 21,39 | | 166,900 | 500 350 | | 3,150 | 172,400 
| | | | | I | | 
30 | 4,68 | 32,63 | 25,86 | 150 | | | 15,750 | 1,250 1,550 | 500 —|12,450 | 200 | -—32,900 | 
| | | | | | | | | | 
40 | 5,28 | 33,26 | 26,29 | 120 | | 2720 50 | 440 | 160 | 1,100 | 200) — 5,190 | 
| | | | | 
50 | 5,18 | 33,58 | 26,56 | | 140 | 1,240 201) 1001 160 | 820 | 2801 13,340 | 
I I I | 
60 |-5,10' | 33,77 | 26,71 | 40 1:620: | 980 120 | 220 | 200 180 | 1240 3,100 | 
| | | | SSX RE al ön SR Te 
73 | 5,11 | 34,45 | 27,26 (150 1.450 |. 1,050 550 | 200 | 2,250 | 2,700]| 10,700 | 


Here, closer to the Swedish coast, the upper layer diluted by Baltic and land-water 
is mightier, and accordingly Leptocylindrus has its maximum first at 20 m, a depth that 
does not, however, offer a sufficient supply of light for a maximal development. Also 
the number of 166,900 ind. per 1, found here, does not come over half that of S. Extra IT. 
In other respects, the general features are similar to those of S. Extra II. 

Peridiniales and Protozoa much as at Extra IT, when the same kinds of water are 
reached. The maximal numbers are still a little higher. From the maximum at 20 m, 
there is a relatively slow decrease downwards. 


! Mostly damaged. more or less empty cells. 
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Table 30. S. Skag. 0. 54? 41' N., 11” 24' E. 26. IV. 1913. 


FR SN 
a | 23 = EET ERSSON ie NR ENSE 
2 ICE BAS |A Sr SE) es ns se Bread 233 3 
DN MASI: er (7 > 805 ög |/S45A SE 08-05 3 LE A13 08 
Å 13: | 4 2 CERN 25 Slo ENSE 2 SN 
S | 3 lg (ONS f/d = | &l = 
[RR RS SS &| |å = | | 
| | | Fr | | 
0 | 6,81 | 20,99 | 16,47 | 450 | 200 | 50 800! 2,550 | 3,500 | 6,050 
10 | 4,71 | 24,16 | 19,16 | | 400 | | | 50 | 250 | 1;500, 650 | 1,750 | 2,450 | 
| | | | => | | | 
20.1 4,34 | 26,94 | 21,39 | | 1,850 | 250 | 100 | 100 | 300 —3,450 | 1,350 | 2,850 | 4,450 
| | 
30 | 4,68 | 32,63 | 25,86 | 150 | 1,650 | 100 | | 100 | 150 '2,300 | 350! 900/ 1,750 
I I | | | | | | 
40 | 5,28 | 33,26 | 26,29 | 140 760 | 40 | 100 | 220 | 1,440| 3201 580) 940 | 
| | | | 
50 | 5,18 | 33,58 | 26,56 | 80 | 1,060) 40 | 20 | 20! 40 | 1.420] 300) 480' 780] 
607 15510), 33,77 |, 20571) M60- | 122017 806] | 1,520 260-620 980/| 
73! | 5,11 | 34,45 | 27,26] 50 | Y50| 50 | 200) 150| 450| 750 
Taple' 3) SUSkag, 95-22 NEF STR RV: 
[=] +” SS 3 T SK Cd 0 S = | 3 [od ; Nn : ETT a [2 5; ag TE 
SE ad [0] Id NER | | IS s7 | HH mIaLS S | S SS ol 8 | 
IS] ml > 283 28 | 22 | 73 | 38 | 22 283 82 |. 35 283 32 is 5 
| 2 Do I > let I 1 RE RR. tl I os oe ox | 90 9 el oo? 3.2 | 
| | & = | | rekollgie | fo SEO ös | 2.8 ao) LA | omMloafa Ö.s | 83 
IR RR FI ee Er FER IA EEE SAS SE SÄ FARS EN ES = 
| Gal (SLS GKS SE sor sag ER EN ER EI = Ft RK IN 
Nn = = | As 18 IM ÄR DO | O [SES | 
| | 
| | | I | | 
0 | 6,49 3000 26,72 | | 3,200 | 200 | 3,100] 450 7,100' 
| | | | 
10 | 6,35 | 34,22 | 26,90 | 4,100) 200 | 10,800/ 15,100) 
20 | 5,69 34,34 | 27,10 50 | 250 | 400 50,100'3,150 900 -65,150 5,060 4,650 130,860) 
I | | | I | 
30 | 5,42 | 34,45 | 27,21 | 4,600 | 150 | 450 17,800' 1,150 | 1,000 |29,300| 3,000 | 200? 19,850 79,900 
| | | | 14150? | 
40 | 5,31 | 34,45 | 27,22 | 750 750 I 900] 401 60 | 1,350| (150) 150 | 4;700 11,340| 
| | | +20? | 
50 | 5,28 | 34,52 | 27,28| 40) 640 | 340 1,440] 20) 160 | 1,220] 220) 20 | 5,580, 12,420| 


A high salinity all through the water-column indicates here the absence of affluents 
from the Baltic: it is the place of the reversion-current round Skagen. In this very salt 
water, Leptocylindrus does not thrive. When it increases not inconsiderably in quantity 
from 20 m downwards, in spite of a steadily growing salinity, this may depend on a large 
sinking and spreading coefficient from the proximate centre of development farther east- 
ward. Near the same level of 20 m also all the other diatoms spring up in number or 
begin to appear; to this biological limit corresponds a feeble hydrographical one, the tem- 
perature falling with ”/, of a degree, varying more slowly afterwards. The dominating 
Chaetoceras is here Ch. debile, with a maximum of 65,150 ind. per I at 10 m already sur- 
passing Leptocylindrus in frequency. Other species, not indigenous in our coastal waters, 
Ch. diadema and especially Ch. sociale begin to become a feature, that we shall find much 
more marked at next station, and remnants of the winterly Sira-plankton are not sparse. 


Much detritus in this sample. 
The undermost number denotes a form, twice as thick as usual. 
Cursives denote the presence of spores. 


w ww mm 


Nn 
An 
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Table13201 Så Skags5.h5d142'/N:;r91051; Ein:25. IV. 1913: 


| 
| 
I 
I 
I 
I 
I 
I 
| 
I 
I 
I 


I anles i ålåe Sglergla oe gfåsel 2 en eler 
GIS ERNA SSE He ktrl Skå fösAs lä Snnävdn 3 rå fre 
| ESTONIA ISS GG fr SKR OD 2 Sc | 
| | | | | | | | | | 
| 0 | 6,49 | 34,00 | 26,72 | 650) 400 | 50 | 150 | 100 | 1,500 | 2,250 4.400 | 6,900 | 
| 10 | 6,35 | 34,22 | 26,96 | 1,950 | 400 | 150 | 350 |-20 12970 3,000 | 2,650 | 5,800 | 

20 | 5,69 | 34,34 27,10 150 |2,650 | 400 | 150 400 |-50 13,550 2700 2,700 | 5,400 
| 30 | 5,42 | 34,45 | 27,21 | 50 | 1,000 | 250 | 150 | 100 | 1,850 | 1,250 | 500 | 1,750 | 
| 40 | 5,31 | 34,45 | 27,22 640 | 100 | 20 | 20 | | 780) 650| 290 1/ 1,010 | 
| 50 | 5,28 | 34,52| 27,28 | | 240 | 20 | | 90 | 360) 120) 80) 420 


Gymnodinia und Protozoa as at S. Skag. 0. The Ceratia are a little more numerous, 
the development no doubt having to be considered somewhat more advanced in this 
southern and salt water, than in the eastern and northern parts. 


able SA Skap. 6:omcv0) NE; 954008. 25: TV5 1913: 
| IFRS SSA Hörn Pass Ra asRTapee TR TR ae a Fa 
| rå Sr DÅ ls pool ES sö s.2e2 eg S RE AE d 3 le - 
|A IIS 42 ES AR Ifa (i SER fe lig) 
ENT GS re SIS STO SES AR. NAR Bis ls rar BSR | BR | LEA 
21 Seka TA 18 om: ag 58 2. 8 225 28 3 vas 23 ARE 
ed = REG I ERA NER a Are 2 AR Is 2h 3 Do => RAIS 
BS | 1 Oo: YSHOSRL [TS Sa KS = ST S F | 
NS | & | A 5 = | | Oo KF &2 NS ST TSKNTERS 
I I I 1 I I I 
| I 
0 6,79 | 32,74 | 25,69 | — 500 | | 18,100) 700 |1,700 |27,200 | 1,100 1,800 | 51,000 
10 | 5,58 | 33,69 | 26,59 | 129,900 2,300 |1,500 | 9,900 | 2,100 | 100) 2,500 | 48,500 
| ,201.5,35. 34,47 |27,25 | 200 | 15,650, 2,500 | 1,700 |89,600 | 3,400 | 1,150 | 28,550 | 143,450 
30 | 5,19 | 34,58 | 27,35 | 3,400 | 750 9,350 400 :1,400 |38,300 | 5,850 | 1,000 |104,450 |166,050 
| | I | | | | | - - 
| 405,19 | 34,72 (27,45 | 200 | 100 1,550| 400 | 650 | 4,200 | 2001 1,300 | 88,850 | 99,050 
| | | | | | far 50" | | | 
50 | 5,14 34,74 27,48 | 780, 40 | 460) 40 | 440 | 4,100?! 640 | 2,520 | 54,860?| 65,560 
LÖR | + 60 | +100! | 
| 60 | 5,10 | 34,74 27,48 | 700 | 300 760 280 | 180) 201 360) 2040? 360 | 620 46,960”) 54,000 
lat då | | | | | + 20!'/ | | | 
| 805,13.) 34,78 27,51 | 1,750 | 200 | 1,120 |LEE780 | 260 | 1,780?| 3801 1,400| 26,020?) 34,370 
| | | | | | + 180! | | 
100 | 5,12 | 34,79 | 27,52 | 380 | 120 | 1,740| 140] 80 | 1,1807] 1201 700 20,520? | 26,670' 
| | | + 40 | ES +240! | 


When arriving at the central part of the Skager Rak, Leptocylindrus, that is at home 
in the more dilute waters of the Kattegat as well as of the Swedish and Norwegian coastal 
regions, stays far behind Chaetoceras debile (with a maximum of 89,600 ind. per 1) and Ch. 
sociale. "The latter is here a dominating species, as regards number of individuals, with 
a maximum of 104,450 ind. per I noted at 30 m. It is thus a deep-lying form, once because 
it is more an open-sea species, requiring a salt water and imported to our inner shores by 
under-currents and then because of its having passed for a large part into the resting- 


! The undermost numbers denote a form, twice as thick as usual. 
> For a small part with spores. 
> Mostly sporiferous. 
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spore stage. Though Ch. sociale is generally termed neritic, as for instance in the recent 
large work of ÖSTENFELD (1913), I cannot consider it neritic in the same meaning as, let 
us say, Leptocylindrus. ”Truly, it has its largest, very considerable maximum at S. Skag. 
9 close to the Norwegian land, but here a great depth gives the Atlantic water free access. 
Nor is it a regular component of our coastal plankton, missing almost totally in the spring 
of 1914. 

Chaetoceras diadema occurs in the same way as Ch. sociale, but never copiously, 
and accumulates, thanks to its heavy spores, in still deeper layers. The maximum of 
2,526 ind. per I falls first at a depth of 50 m. 


Table 34. SN: Skag. 6. 57:56! N:, 91:40! Er. "253 LYSH918: 


2 SISTA [AE | 
stole] se 2 22 Egös 21-24 12 z | 3 Else 
S Oc fö 2 fe 8 MBA Ol AR EAA OG DR fo orm OIN- 0 

mm - sSövlo8fhö 3 3 &3 & Al: 8,0 EE el Oral so 
[or AA = ol -— = Ev Lre frå Sä old -— el lic 252 
SEN NAE = 2 STAN SCSPEN orala aa GAS SRS SS SNENRIrGN NFS BSrE SRSAS 
ÅA EE) AS oklnlarelerne SST lots RSS 

: Aa |A 3 15 35 - A = | 

| | | | | 

0 | 6,79 | 32,74 | 25,69 | 100 | 1,970.| 790 440 940 360 4,665 | 3,500 | 4,500 | 8,120 

10 5,58 | 33,69 | 26,59 | 2,400 | 500 600 3,600 | 1,600 | 2,200 | 3,850 

| | 

20 5,35 | 34,47 | 27,25 | 250 | 5,100 | 650 | 50 | 550 300 | 7,350 | 4,100 | 4,350 | 8,450 | 

30 5,19 | 34,58 | 27,35 | 850 | 2,400 1! 950 | 250 550 100 | 5,300 | 6,050 | 2,000 | 8,050 | 

40 5,19 | 34,72 | 27,45 | 200 850 | 200 100 | 1,650 | 950 300 | 1,450 | 

50 | 5,14 | 34,74 | 27,48 | 120 640 | 340 | 20 80 280 | 1,740 | 440 380 | 940 | 

60 | 5,10 | 34,74 | 27,48 | 220 580 | 120 60 40 1,040 | 100 240 400 

80 5,13 | 34,78) 27,51o :60 |. 760 | 120 | 80 | 160 | | 1,200 | 200 | 40 400 | 
I I I 

100 | 5,12 | 34,79 | 27,52 | 60 | - 440) 100 | 60 100 | 860 | 60 | 180 620 


At a depth of about 30 m, two slightly different kinds of water meet, of which the 
lower one is exceedingly uniform for at least 60 m downwards. The hydrographically 
hardly perceptible limit is enhanced by more striking biological differences. It is in- 
stantly seen from tables 33 and 34 how the moderately rich Chaeto-plankton (= Eastern 
neritic plankton) is springing down abruptly, diatoms and peridinians as well as infuso- 
rians, after having passed the 30 m-limit. The discs, as Thalassiosirae, are chiefly li- 
mited to the undermost, Atlantic layer, that is still holding a good deal of plankton all 
way down to the bottom. In the uppermost layer, Ceratia are comparatively frequent 
(940 ind. per l in the surface), and their coming summer-development seems to begin here 
right early. The ruling Ceratium is C. longipes v. balticum ÖSTF. A new small Amphi- 
dinium, that I have named ÅA. carota, is a regular inhabitant of these waters and belongs 
perhaps to the association of Chaetoceras sociale, whose distribution it follows closely 
enough. 

S. Skag. $. (Tables 35, 36). 

The limit of the diluted water (less than 30 ”/,, salinity) runs here about 10 m higher 
up than in the Eastern Skager Rak (S. Skag. 0). Accordingly, Leptocylindrus has its 
maximum of 71,250 ind. per I already at 10 m. The number is no high one, compared to 
those from the south-eastern Skager Rak. Chaetoceras sociale, that seems to have been 
imported to this deepwater-station in the Norwegian furrow by Northern Atlantic currents, 
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TIbler33: 05: Skasks. os-710!N.:;594T8LES 25. IV. 1913. 


| 3 SAT EN SE 2 SS NE -E: 
| PG Salt 0 AS Rosetta dagg TE - RA 3 ESR 
| a zv I ser Öl SR IR on |OoR ÅA oe of loge de | 
LEE Do SSR TED) a 8 FE RE om OCR Ore: Oo 32 
& & 2 8 | Sa SH RR SOT Ae ären KSS OA | OR Ra (Se 252 
SIDEN SEE = ERT RT ci SR | FA SEGT osa TT | 225 
FR SEE OR IS SA SEE ESS ER fa AN SE EK EN GE 
= å SENSE ES Sin SÄS 
| | | | I | 
| | | | 
| 01): 6,12 | 29,22 | 23,01 | 1,590] 3801 400) — (280)'! (500)! 3,150 
|" IFOR 4aStI29:58:] 23,43] I'71,250| 1,000 | 550 760 Lab 2.900 | 78,960 
201111 4,11 132,36 | 25,70)" 5,750 11,850) 6001 4,450 | -8,000 17,500 106,550 | 147,550 | 
I 
30 | 4,51 | 33,33 | 26,43 | 7,500 | 400 | 6,500) 5001 6,750 | 20,400 |6,200 400 | 135,900 | 191,390 
| 1:40 | 4,77 | 33,84 | 26,80 | 1,100 2.150) 200! 2,900 | 20,650 11,800 250 | -92,300 | 128,200 | 
50 | 4,97 | 34,20 27,06 | 1,500 | 200 | 1,600) 1001 2,450 | 7,500 [2,800 1,550 | 67,700 | —88,000 | 
60 | 5,95 | 34,54 | 27,22 | 1,550 | 200 800) 501 1,700 | 2,500?| 350 | 3,050 | 303,600 | 320,350 | 
| 1801 6,53) 34,74 | 27,31 | 250 150 700 150 | | 1,000 | -56,600 |—63,050 | 
|-100 | 6,45 | 34,74| 27,32 | 240 180 | 160 180 ? | 300 |--22,660 | —25,080 | 
150 | 6,09 | 34,83 | 27,43 | 20 | | 90?1 (80)') 170] 6,180 7,460 | 
200 | 5,83 | 34,96 | 27,56 | | 40 | | | 28017 15360 |12A,810 
| I I I na | - 
300 | 5,88 | 34,96 | 27,55 | ka 20: | 40 260 570 | 


is on the contrary most frequent, reaching a maximum of 303,600 ind. pr 1, but only at 
a depth of 60 m. As at other stations it is accompanied by Ch. diadema, both having to 
a large extent passed to the sporal stage, especially the latter species. Also Thalassio- 
sira Nordenskiöldit is tolerably common under the 30 ”/,, limit. 


Hablet306: 0 SISkae S:08-10CN5 98-18" BIj25 mn: 1913: 


| 3 3 sale |.2 8 Au 2 SE | 
e sö = Eee ENE TR ND är fr DE I DE 
2 fån Bl ASS: fa :aiS3nR:: 5 3:23: 
Å |S5| 2 | & läge f?5 25 | 52 SE:S SES 3 [2358 
FH > 0 fa] Sa S le == sm ER (= S | så fo 

] 

0 | 6,12 | 29,22 | 23,01 | 0 20 | 60 | 140 | 100 | 960) 1,080 | 300) 1,460 
10 | 478 | 29,58 | 23,43 | 50 | 690) 150 | 210 | 80 | 1,350 | 400 | 1,150 | 1,990 
20-|-4,11 | 32,36 25,70 |-550.|1,800 [800 |-50 150 | 350 13,000 [300 800 | 1,200 
30 | 4,51 | 33,33 | 26,43 | 750 | 1,665 | 350 | 125 | 215 | 790 |3,810] 350) 320) 710 
40 | 4,77 | 33,84 | 26,80 | 500 | 880) 200 | 50 | 300 1,830 | 150) 200) 400 
ENS) [eden Fasen 2706 |. ol |. 250 260 150 | 800) 150| 600| 750 
60 | 5,95 | 34,54 | 27,22 | 600 | 1,059 | 200 900 | 2,550 | |. 100] 550 
80 | 6,53 | 34,74 | 27,31 | 600 | 750| 150 | 150 | 1,150 | | 50) 100 
100 | 6,45 | 34,74 | 27,32 | 380 | 680) 20 | 20 | 20 | 220 | 1100] 201 60) 100 
150 | 6,09 | 34,83 | 27,43 | 10 60 | | 70 | 20) 20 
200 | 5,83 | 34,96 | 27,56 20 | | | 40 | 10 
300 | 5,88 | 34,96 | 27,55 | | | 10 20 | | 


There is a distinct heaping up of peridinians in the 20—30 m layer, that may be 
put in correspondance with a similar, but still richer, accumulation at the same depth 
at the foregoing station 6. 


: Mostly dead, empty. 
> Partly with resting spores, 
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S. Smörkullen, situated a little further in, more towards NE in the same fjord, pre- 
sents a plankton, that is somewhat scantier, but in other respects quite similar to that 


of Alsbäck, to judge from the few samples taken. 


Table 43. S. Skag 4. 58” 13' N., 11? 0' E. 26. IV. 1913. 


[SAN > 8 S 2ä53 ES SE Ae 2 2 2 
STA FST | 8 tr) 28 2 | få: FS 8: & AL RO Sö a 2 
Fl en SR SIST 28 >Å SA 82 ör 3 SE 23 |E:8 
FT 2 3 AT: AA | äs | 22 207) 22 | SÄ | 23 | 23 3e 
ag åa | 2 255 de | 37 23 12833 3: sl Seg 
A lös] a I Sa TR ES kat DE Er rr AE 0 rn 
(FR C) | S SA NS FU TS 2 | Se |A = ale | SRS IE (Sj 
I 2 5 = Fl unföna Uf un RS (= (=) 
| [TOM a 
20 | 5,19 | 34,13 | 26,98 | 3,000 | 450 | 50 | 500 | | 4,150) 
40 | 4,98 | 34,29 | 27,13 | 20 | 1,020| 3801 100 | 580) 5,620| 1,660 1,100 | 12,040 
I I || I I 
60 | 5,00 | 34,42| 27,23 | 100! | —140/| 1,260) 280 | 900 |10,000| 2,120 | —820| 3,520 |23,700 
| | | | + 40? + 200) | 
Table:44. 'S. Skag,4. 585 13' N., 117 05K. | 26. IV: 1918: 
SS ES FE 38 RÖ 8 No |A As sr AA far SÅ NT TS 
| SK RA SG el 28 ög: äv 2 Ale EE Sa 
| S I Do | > > 28 TF fel 1 2.2 > 0 K= 233 = | > Do le o | 
PS > = FC KE Hp ACS EEEnEE Ir EP BSS SAST od | [SMER | 
Sm z Sa [aa E KORA Sie e- StA MATS SESKSNA ts CSI RSK 
FÅ FER RN RN ER AR Se SE a IEEE 
ES HJO: Nta) 058 Se 5 Är EE | 
| | | RT | 
20 | 5,19 | 34,13 26,98 | 1,980 100 | 250 | 100 | 2,710 | 1,150 | 450 | 2,300 | 
40 | 4,98 | 34,29 | 27,13 120 | 6201 160 | 40 | 180 | 160 | 1,180 | 100 | 160 480 | 
| | | | I i | 
60 | 5,00 | 34,42| 27,23 | 100 | 720| 120 40 | 180 | 1.260) 60) 60 | 460| 
Table 45. Organisms per Il in April 25th—26th 1913. 
| i | 
S. Extra II | S. Skag. 0 S. Skag. 4 S. Skag. 5 S. Skag. 6 
- - | | | SEE Sc | FE | - | 
I ke 0 | I [0 2 an i [0] 2 Nn NN = 
sl 2 SRS ad 8 I a ål a fas SR SKEN 
ov | =) É | 28L | (| Eg 282 a 2 re sg g 8-2 fo] 2 FSS 
Ål 1 23 ölen 188: 2AN dh de ARS AH | SR 5 SANNA 
[EN] z & = dl AA 4 5 A | AA ö 2 & z 5 2 [25] 4 ö AM 
| | I | | I | I | | 
0) —-1,950 | 2,050| —4,000 | —1,750 | 6,050 | —7,800 | 8,600 | 7,000 | 15,600| 55,705| 8,540 | 64,245) 
10 | 378,410 | 4,300 | 382,710 | — 8,400 | 2,550 | 10,950 18,140 | 5,900 | 24,040) 52,200| 4,650 | 56,850/ 
20 -20,400 | 1,500 | 21,900 | 175,900 | 4,650 | 180,550 | 6,860, 2,500 | 9,360| 133,960 | 6,150 | 140,110) 150,950| 8,600 | 159,550) 
30 | |-35,200 | 2,050 | 37,250 | | 81,300 | 2,100 | 83,400| 171,350| 8,100 | 179,450 
40 | -18,400 800] 19,200 —7,630 | 1,140 | —8,770 |13,240 600 13,840| 12,040 | 1,030 | 13,070100,800 1,600 102,400) 
50 | | | 4,760| 960] 5,720 | 12,560 | 460 | 13,020-67,340| 960 | 68,300) 
60 | | 4,660 | 1,020 | —5,680 |25,020 560 |25,580 55.080 480 | 55,560) 
| | I I | 
80 10,900 | 770) 11,670”| | | | 35,610| — 420 | 36,030 
| 100 | | | | | | 27.670) 640 | 28,310 


! Perhaps 7Ih. gravida. 
? Twice as thick as the others. 
SSA: 
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|| I 
S. Skag. 8 S. Skag. 9 S. Alsbäck S. Smörkullen 
| : J | TS I Dn | N | DD 4 I In ij IT år J I 
| | [60] [45] | [5] D I Dm [cl Lo 
lur) jord It a ärsitkle HN Dole Orr ur liremntgg 
LETA &g EES Fire SN S AS rr s SR StnlenSt IR 
ESR a SRS ERS TE SA AE SIE I MN RE EN EN SD Eg VETE RON 
EE SA ET RE ET EE i an AN NE 
| |o (=) 1 O (9 
0) 4,330) 1,680  6,010| 44,440| 180 | 44,620 | | | | 
10 | 80,370| 2,440 | 82,810 114,840| 2,730 | 117,570 | 
20 | 150,650| 1,650 |152,300) 117,000| 2,400 119;400, 364,500| 1,400 |365,900 | | 
I I I | c || I I | 


30 | 195,630) 1,000 |196,650| 61,900| 2,900 | 64,800) | | | | 
40 1130,230) 850 |131,080, 104,200| 250 104,450 —44,320 500 | 49,820 33,900 300. —34,200) 
50 -89,200, 850 -90,050, 95,250 920 —96,170 | | | | 
60 |323,050 — 700 |323,750| 90,200) —920/| 91,120 —9,560 400 | —9,960 | 4,660 | 240 | 4,900 
| 80 | 64,400) 150 | 64,550|201,060| 650 |201,710 | | | | 
| 100 | 26,380) 130) 26,510| 58,450| 50/| 58,500) 9,450| 100) 9,5501| | | 
1150 | -7,580) — 201--7,600] 6340] — 80| 6,420 | | 
| 200 | 1,8700 —10| 1,880) 7720] 30) 7,750 | 
1300 | 590] |. 590] | | | | | | | 


Summary: A striking feature of this spring-series of 1913 is the great predominance 
of the diatoms. Some characteristic spring-forms are at the end of their maximum, as is 
shown for the Chaetoceras by their frequent or, for Ch. diadema, total passing into the 
sporal stage. Diatoms are now present in a maximum surpassing 100,000 pro I at all 
stations of the section, but the mighty vegetations are not formed by the same leading 
species in all parts of the Skager Rak. In the south-eastern part, Leptocylindrus is the 
all-dominating species; in the deeper, northern waters, the small Chaetoceras sociale is 
by far the most numerous one. These two chief constituents of the vegetation ask for 
quite different kinds of water. Leptocylindrus likes a more outfreshed water, as that of 
the Kattegat and is thus confined to the undermost layers of the Baltic Current,” Chae- 
toceras sociale comes from the opposite side in deeper layers of Atlantic water under the 
Baltic Current. It has now its maxima up to 200,000—320,000, at so great a depth as 
60—80 m; thanks to the spores. 

It is, however, worth remarking, that in spite of this general sinking by means of 
spore-formation, there could nowhere be noted any sedimentation worth mentioning. 
At S. Skag. 0, the frequency is no doubt much raised for Chaetoceras sociale in the very 
bottom-layer, but this is the effect of the unmixed Atlantic water penetrating here only 
as a thin bottom-cover. 


Series IV. August lth—3rd 1913. 


Compared to the previous series, this one was incomplete, as it comprises samples 
only from the stations Skag. 6—5Skag. 9, that is from the Central and Northern Skager 


106 m. 
> The very surface-water is poor in plankton. 
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Rak. Considering the more complete collection from almost the same season (August 


löth—1l6th) in 1912, this series will thus chiefly serve to inform us of the fluctuations 
and inegalities in different years, variations that may not, however, be expected to reach 
the same extent in a summer-season, always poor in plankton, as at the times of the 
great winter- and spring-maxima. 


1 - [0] I Oo I 
TIPS AGT IST Ska 0 sr SONET Set EV STONS: 
| 3 & ansats SIE TS ES [ONS sg FREE 
PE 29 | g =E Ike Jå ES od 3 
FR RS E 28 | 2218 5 2LBE oo: FA MT Maos ae 
AR |A | 3 | = isso era LS Ol sr MA VSK SE 
mA SEK z 33 | 27 ÖA SSE a FE RNE SNES ENSE 
GRE 8 |A | alt bran Se HT öres 
löss ö NS Å IK ENE SS GIN [OEM RES NS 
| 2 | LS Re (6) | | A = | 
| | | | | | | 
0 | 15,38 | 30,77 | 22,65 160 | 380 80 60 100 | 440 60 980 — 1,380 
20 | 10,99 | 34,65 | 26,52 20 | 40 580 | 600 | 40 | 680 920 
I | I 
40 | 7,82 | 34,90 | 27,26 | 40 20 | 20 | 20 | 140 260 
60) | ”7;62:] 34,94 | 27.31 | 580 700 100 70 20 | 200 30 | 100 210 
I | I I I 
103 7,28 | 34,97 | 27,38 | 780 | 930 | 10:11 60 | 100 | 


Under the warm and somewhat diluted surface-layer, there is a very uniform, salt 
water of 7”,s—7",3 from about 30 m to the bottom, being markedly poorer in organisms 
in its uppermost part, than the overlying surface-water. The Tripos-plankton is confined 
to this latter, Paralia to the deeper layers. When comparing with the conditions of the 
preceding year — observed a fortnight later, see table 7, p. 10 — several differences are 
evident. Firstly, diatoms were much more common all through in 1912, and so were the 
Peridiniales, showing the notable feature of a strong increase for both beneath 20 m, 
with up to 470 Ceratia per lin so great a depth as 60 m, this being obviously caused by 
an under-current, rich in plankton and less salt, though colder, than the water above it. 
Such an import of plankton has not taken place in August 1913. On the other side, in- 
fusorians, principally Laboec, are much more frequent in this latter series. 


Ta blev47!/- S> Skaäg:! 858010! NP 9TsTE: 227 VI "1913? 


A ARS NS |.8 | få 
REN 5 23 ol, delle 13 s | 
AES a I ER EE EA EE FE a a EE 
3 To > Pall RU RA sk Ae Ba DA > TT ALLS NA 
RA [2 > = 3 Stl ISS) RR LS Se rel fa) ST |. SAN SPINSKIFES sole 
o gel a 2 2 2v 255 3E 2 2 DTS [FSL SKR ORSA 
A CI = 3 Ra RS Nar ISA SN SIE 31! & (SÅ CM RS REGNA BAN Dp Ne) 
Blev MO SSH rentrbs 278 BISON IR TAI0R [2025 VISE SIGGE 
| 12 | [RSA al 5 | |A | | | 
BSR | | | 
0 | 16,85 | 30,50 | 22,12 1220 | 260 1 730 270 880 40 | 1,610 | 110 | 2,120 | -2,840 
I I 
20 | 6,04 | 34,38 | 27,09 60 | 60 | 1,680 660 3,040 20 —-1,660 | 5,100 
I I 
40 5,85 | 34,65 | 27,31 160 | 840 520 260 1.000 60 560 9260 
+260?| | 
I I 
60 6,38 | 34,83 | 27,40 | 140 90 | 390 40 80 30 110] 280 
100 | 6,40 | 35,01 | 27,55 | 70 10 | - 20 50 Nöje Fö 
200 5,79.) 35,07 | 27,66) 160 | 70 10 | 20 
s | | 
400 5,98 | 35,10 | 27,66 | | | 20 | 
| 
600 | 5,98 35,10 | 27,66 20 40 20 
675! | 5,99 | 35,10 | 27,66 | 300 300 20 10 
! This sample was taken August 14th. 
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Also at this station, the corresponding tables 9 (p. 12) and 47 present some incon- 
gruities, among which may be mentioned the diatoms being a little more frequent in 
1913, as far as concerns the uppermost layers of water. The presence of Leptocylindrus 
is here remarkable for the season. Further a relatively rich development of small Peri- 
dinia in 1913, by the almost entire absence of Ceratia, that, on the contrary, were prepon- 
derant in 1912. Lastly, the high frequency of infusorians, especially Laboece, through at 
least the 20 uppermost m. Both Peridinmia and Protozoa present the largest numbers 
at 20 m with 3,060 and 5,200 ind. per I resp., in a water of only 6” . 


INaDlertLSTINSPNka ost 9 SSK PL NES S-s001 5 ras VE, 1913. 


TT) .80unel arg LA a ove og PSN 
add?) ol eg år Seålisird | Iarrå nr 
Hl ge ll Bl BIE8 | 78 S-s:aNSSASES os I S sea £ 8T2ISTA 
= ol 5 = 2.0 ösa sko fik! Frollo lkaferalRero a 

| D E = & Cr > Oo 8 3 SP GQ jr [>] | Oo 3 + =E [0] 8 > Slöör = 
ÅA vo 5 = 5 Bye Kella VASS förl SS) SSI) PIGS RIS BAS 
Se 3 Å FERNE Al AR KR 5 | IKonvist SSR SJR = 
| D | AS 18 o | FA | | 
| | | | | | 
I || I | | | | 16: I 
0 | 16,91 | 28,91 | 21,00 | 280 | 570 | 80 80 | 140 | 380 | 20 | 1,480 | 1,540 
| | | | (+20) | (+20)| | 
| | | i | | | 
20..| 11,05 |133,91 | 25,95 | | 20.1 20 :] 160 80 | 40 | 180 1,880 | 1,960 
| | (+20) | (+20) | | 
40 | 8,18 | 34,85 | 27,14 | 90 | | 150 | 30 TOM 204 | WERE 
60 | 7,24 | 34,90 | 27,35 | 440 | 70 | 550 | 30 | lr SOL] | 1901 
I | 
| 100 6,69 | 34,94 | 27,44 | 330 | I 10 360 | 70 40 | 150 | 80 | 
I | | | :. | 
| 220 6,42 | 34,94 | 27,52 | 710 | I ral0R | 90 | | I an20 | | 10 | 


Table 49. Organisms per l in August Ith—3d 1913. 


I 

S. Skag. 6 S. Skag. 8 | S. Skag. 9. 

| An | a | | a 
a a | | a | 2 0 | 
gl) 2) D läs 82 | 3 äs 2 | 3 5-5 
SER EO Sr SEE EN bar 
ÅA fe 2 0 5) ÅL lagt AR LR Ka 2 lar 3] 
5 id SLR INSE 


0 |2,180'| 1,480 | 3,660 |2,3602| 2,990 | 5,350 | 970 | 1,760 | 2,730 


20 | 640 | 960 | 1,600 |3,120 | 5,580 | 8,700 | 220 | 1,980 | 2,200 


40 | 60 | 320) 380 1,940” 1,300 | 3,240 | 230 | 140| 370] 


| 60 | 900 | 2301 1,130 | 5502) 360 910] 580 | 320) 900) 

| 100 | 9908) 150 1,140] 120 | 160) 280| 530 | 4801|1,010| 

| 200 | | | 801-30) 110] 8104) -60|- 870) 

| 400 | | 01 NO | 
600 | 40 | 210 250 | 
675 | 320 | 30] 350] | 


1 Besides frequent, not counted threads of Oscillatoria sp. 

> Besides colonies of Phaeocystis Pouchetii, + at 0, r at 40 and 60 m. 
3 The sample taken at 103 m. 

2 The sample taken at 220 m. 
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At both the last stations, there is a sharp biological limit, when the rate of salinity 
attains 34,8 ”/,, by a temperature of 6”—8”. Above this limit, that curiously enough lies 
higher up near the coast (S. Skag. 9), we have the ordinary scanty Tripos-plankton, the 
Ceratia gaming upon the Gymnodinia and Glenodinia agam nearer land. Also the Protozoa 
are numerous in the surface-water, attaining 1,980 ind. per1 at 20 m. The relatively very 
high maximum of 5,200 ind. per 1 at the same level of S. Skag. 8 was due mostly to a frequent 
occurrence of Lohmamniella oviformis LEEG., LOHMANN”s »kleiner kugeliger Ciliat». When 
passing into the lower, colder and salter water, the Peridinia and Protozoa get abruptly 
sparse again, while the diatoms augment in frequency, thanks to Paralia, that attains 
its maximum first in the great depths (710 ind. per I at 220 m). 

Of a special interest are the samples from great depths at S. Skag. 8, south of the 
Norwegian coast. They prove to be exceedingly poor in plankton. The perpetual sinking 
of especially less vital, or dead, organisms from the upper parts does not, thus, lead to 
any lasting accumulations in the depths. In shallow basins, they may do so, at least for 
a time, as can be found for instance from the tables 50 and 63 (p. 35 a. 41), until some 
under-current or other movement of the waters comes and sweaps the bottom clean again. 
Even the heavy Paralia shows only a most insignificant increase in the undermost sample 
from 675 m below the surface. We will later come back once more to this important fea- 
ture of the vertical distribution. 


Series V. February 25th—26th 1914. 


Once before, in 1912, a February-series was taken and investigated by Mr GRAN. 
Together with the present one, it offers an opportunity of comparing the development 
of the winter-plankton in different years. Collected at a period, when the winter-maxi- 
mum may be considered to be at an end, to judge from the frequent occurrence of spores 
especially at deeper levels, and the spring-flowering just going to begin, the Series V will 
give us a valuable starting point for getting some idea of the subsequent plankton-pro- 
duction in spring. It must, however, be observed, that such an estimation must for the 
present be confined to a direct comparison between the numbers of frequency observed, a 
mathematical dealing with the data in order to calculate the total production being quite 
impossible in view of the few observations on one side and all unknown factors of de- 
struction, rate of loss by drifting away, etc., on the other. Anyhow, a look at the follow- 
ing April-series will allow some evaluation of the changes, brought by the spring-»flow- 
ering». 

At this winter-season, the southern part of the Skager Rak is filled with a cold and 
rather dilute water to a deep level, the 30 "/,,-limit falling nearly at 30 m. In this, the well- 
known winterly Sira-plankton has developed to a moderate extent. The rates of frequency 
of the leading discs may be seen from the table 50 beneath, and prove far behind the perhaps 
exceptionally high numbers, stated by Mr GRAN two years earlier. He gives such startling 
high dates for the south-eastern waters as upto 636,600 ind. perl of the most common spe- 
cies, Thalassiosira Nordenskiöldii. No doubt the present series represents a more advanced 
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Table: SÖKS: H&trta 45743! Nå UAE: 225: 1914: 


I 


TSE | se & ES SO (STIRRAR | 
py a NS [5 dar REA LE | = CN ET lie sn: BS Jr Due 
Sjö | > 3 3 a 5 [SO Jae ser NO 4 ola |.2 Nella Rv 
SEO al 2 3.23 | AH l23 83 | AS R3Rg nåt Sä 3 Färga 
SAT 2 3 28:e 232: GR 28 | 22 852 MH dr |22] 25) 35 Se SSE 
SERBER EDER ERE BIICERESESESEDEBIESIEER ENE 
[a Ci fa] å = = 3 od Dj SÄS 2532 M ER | 
| I ] | | | 
| | | | ; | | | I | 
0) 2,75 | 27,56) 21,99/| 20,500! 1,6001 2,500/ 4,9001) 120,800 500 1700 | 100 | 1,2001 800 | 1,4001 15,600| 20,2001 207,940 
10] 2,92 | 28,24] 22,54 34,400' 3,6001 3,600/ 4.100 125,700/ —2,200 1300 | 400 | 1,0001 500 | 3,1001 15,900/ 32,300 | 241,800 
| | | +400 | | | 
20, 3,37 | 28,98| 23,08 21,200) 1,800| 1,500) 3,100) 65,500 — 1,400 |200 | 100 | -—600| 400 |1,900| 9,500)| 17,200) 131,900/ 
| +300 | | +1,200! | | | 
130) 3,44 | 30,21! 24,05) 15,100) 1,900] 1,800 1 3,200) 146,100| —1,600 |300 200 | 2,9001 100 | 1,800 | 37,900! 227,100! 
| | | + 300 +200,4 400 + 400'| | | +200| | | 


I 


stage, the springflow of Baltic water having already grown to a considerable extent and 
mixed deeper through, in a manner to push away all the salter water of more than 30 ”/,, 
It is for this reason most likely, that the tables do not give an adequate figure of the real 
winter-maxima this year, much of the Sira-plankton being certainly already scattered by 
the outflowing current that has contributed to the formation of such a mighty mixed layer. 
Among the diatoms of the Northern Kattegat, Sceletonema is by far predominant, this 
light little species thus seeming to thrive relatively well in the mix-water. Other characte- 
ristic members of the Sira-formation are Biddulphia aurita, a marked winter-diatom, and 
Thalassiothrix nmitzschioides. The occurrence of Gwinardia and Paralia, somewhat evenly 
distributed allthrough the water, bears evidence of its promiscuid origine. 


aPlefaS TR sxtra HSK SNS CT TEN 25 If 1914. 


EE TER (ES aa 5 ES 
[oa] ES) = ot sla 8 8.855 
löser ÄG SS ISS ne | sara fs] cg RR De 
SJR SA 2 s AT la TS FA Rd S 
SÅ a ERS a EE I KR 
DER Ce BSR re 2 = FH 

| | | | | 
| 0 | 2,75 | 27;56 21,99 | 1,100 | 100 | 1,700 | 2,500 | 2,600 | 5,600 | 400 
| 10 | 2,92 | 28,24 | 22,54 | 300 | 100 | 900 | 500 | 200 | 
| 20 | 3,37 | 28,98 | 23,08 | | | HH 100 | 1,000 | 400 | 
| 30 | 3,44) 30,21 | 24,05 | 100] 100 | 200 | cob 2,600 | 


Gymnodinia have thus begun to develop in the surface-water, but not yet Ceratia. Al- 
so the most common species of infusorians, such as Mesodinium rubrum and the Laboece, 
are numerous enough here, but absent in other layers. 

In the 20 uppermost metres, the water is so strongly diluted by the Baltic Current, 
that the diatomaceous plankton, otherwise much alike that of S. Extra IT,is notably thinned 
out. Only when the 30 ”/,, limit is surpassed at a depth of 30 m, we meet again with 


! The undermost numbers denote a small variety. 


326 ASTRID CLEVE-EULER, QUANTITATIVE PLANKTON RESEARCHES IN THE SKAGER RAK. 


Table. 52.015. Skag. 10..57? 41 NE KIEL24B: 253106, 1914] 


| 


se JAA Ia le NESS SSR St SE 38 183 5 |A ös SEN SEN ES | 

RR Pol BS löd al AR or DS | RS vas | Era BS TENSTA SO SÅ || NA RES ARR 
FRUS 65 = RT: 2 2Å | 3 öd (SR 38 so 8 HL. fer 2.0 OCH | Se is SES Br 
SKL elen: 2 18 SAS 3 ITNE | SS RS KAS SSA SS RON: SS TSE 
ÅA 12315 | 3 da di |e| 33 | 3 da 2 SA eg | | me SSA A 

| FRAS SR keNeS SM FE EN ES Kal aa | 

I 

| | | 

0 | 2,26 | 23,48] 18,79) 11,700| 1,800 | 2,300 | 3,000 | 26,000 100 250 | 300 6,000|11,100) 70,150 | 

10 | 2,29 | 23,51 18,82| 26,700| 1,300 | 2,900 | 4,200 | 46,100) 8001 100 | 200 700 | 200 | 2,000 | 8,500|15,600| 113,700 | 

20 | 2,56 | 24,61| 19,67| 26,100| — 500 | 3,100 | 6,800 | 34,700 | 100 | 600 300 | 100 | 1,500 |-9,600) 3,200] 91,700 | 

30 | 3,52 | 30,82| 24,54| 11,600| 8,000 | 1,200 | 4,700 | 144,100| 900 | 100 | 1,000 | 300 8,400, 47,500) 247,700 

40 | 3,59 | 31,80) 25,31] 12,000| 400 | 1,400 | 3,800 | 129,000 | | | 1,500 | 200 400 | 15,000' 41,500| 216,900 | 

| + 100 | | | | | 

50 | 4,18 | 32,83) 26,07) 3,700) 400 | 200 700/ 34,200| 1,500 | 300 200 | 5,500/ 13,100| —63,700 | 

| | | I 

60 | 5,80 | 34,27) 27,03 20 80 820) 2,140 | | | | | 160 60 — 4,260 | 

| | + 20 | | | | 

80 | 6,16 | 34,69] 27,29 60) 40 40 | 320/| 2,320 | | | | | 120) 4,800 | 


high numbers of Sceletonema. Then, there is a rapid decrease of the diatom-numbers be- 
tween 40 and 50 m, the Sira-plankton scarcely penetrating into the undermost, salter 
layers, where Paralia is the dominating form. 


Table 53... S: Skag..0i.57” 41! Ni; 1117-245: 429.110 1914; 


| | 8 - 8 a g FE 

ERE ASP | sn Ända FöLEKRO KE 

5 föl 0 RS AR RE I EA lr Sn ER 

3 l:8 Flad fl 3 NTA fee 
Tu odingsnt 20 a 3 eu ST AT 

; 

0 | 2,26 | 23,48 | 18,79 | 1,700 1,700 | 3,200 | 2,350 | 5,950 | 200 

10 | 2,29 | 23,51 | 18,82 | 1,200 | 2,800 | 600 | 3,300 | 4,700 | 

20 | 2,56 | 24,61 | 19,67 | 200 500 100 400] 700 

30 | 3,52 | 30,82 | 24,54 | 300) 200 | 3,300 | 200 200 1,300 | 800 

40 | 3,59 | 31,80 | 25,31 100 | 1,200 | 5,000 | 

50 | 4,18 | 32,83 | 26,07 100 | 1,000 | 100 | 7,600 

60 | 9,80 | 34,27 | 27,03 80) 20 180 | 40 760 

80 | 6,16 | 34,69 | 27,29 | 180) 20 320 | 601 1,100 | 


Peridiniales and Protozoa as at S. Extra IT, only spreading deeper. (In the 20-m- 
column, the numbers found seem to be too low.) 


Table. 54... S. Skag. d.,041 ; 42 NE Si Er 205 T TONA 


| 


| 8 SS 8 ' 3 5 , 2 |.83 SST Små | 

SARS OM a ne SSR 38 | 5.8 |A SA SA |A oo | EkarN a 

& | ränna Etaly Brr Skörs ln KSR 3 AE Raser den Sar 233 
[SNUS TAR DS NLA BSS BS Nas SLS GKS Sk OKB ES raORLITS aELsOTSIRoBE 

SÄTERS 2. 2 885) 37 |.3 Rojas | IA 5 82 DN OA Hl lr ars RSS 

Al22 5 | 3 sa st | 22 822 83 |A: | 22) 3 228 vr? EE 

( Å | ÅA = | = ac) a” | |S mm - SKOTT Mm Sr 
0 | 6,00 | 34,72 | 27,36 | 600 | 200 | 110 | 140 | 7001 5,270| 800 | 30 | 400 | 100 | 1,700 | 13,230 
| 10 | 6,03 | 34,76 | 27,39 | 140 | 60 | 200 | 3,320 | 2,380 | 20 | 40 | 60 | 1,400 570 | 10,120 
I I I I 

20 | 6,35 | 34,85 | 27,41 | 240 140 | 1,240 | 1,500 | 40 | 20 160 280 | 5,370 

30 | 6,55 | 34,92 | 27,45 | 100 180 | 20 | 840 | 4,360 20] 20 | 3201 7,150 

| 40 | 6,62 34,92 | 27,44 40 | 20 500 | 5,120 | | 20 | 40 200 | -7,360 

64 | 6,66 | 34,9 | 27,4 60 20 20 200 | 6,540 | | | 40] 40 40 | 7,740 
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As the cold and dilute surface-waters of the preceding stations are here totally missing, 
it is natural to find only little of their characteristic Sira-plankton, instead of which the 
Paralia-formation, registered already from the bottom of the Eastern Skager Rak (5. 
Skag. 0) is ruling up to the surface, evidently flowing in by the Jutland Current at the 
present station. Indeed, the uniform nature of the water as well as its plankton points 
to a fresh import. Nevertheless, the scanty, but equally distributed Sira-flora lets us 
conclude that also here a feeble intermixing with Baltic water may have taken place. 


iabletHarSASkasforO T2KNS 92 194. 
N | Hen | ae 3 AN SR fr FN 
' | = [ej - I o sol = | | | ' 
år SoS I [=] I 3 -— KA 3 I RQ 8 2 | + 
s | 2 ln SSA NR SEE 2 IS3 8. 25 
Pr 0; | fm FE Ö S 80 = 2 [052033 
o Srele ae frin = SiksdiS El ts SSI BIR S 
SES RASER fet OA 5 a Ers E ARG 
: ASIAN NE BS [rädsla 
I I I | I | 
| 0 | -6,00 | 34,72 | 27,36 | 120 | 360 | | 60 | 800 
| 10 | 6,03 | 34,76 | 27,39 | 160 | 20 | 500 | | | 60 | 200 | 
| 20 | 6,35 | 34,85 | 27,41 | | 480 I8 80LNIE 1805, 
I | I | | | 
INtS0m N6:557 Fadid2 ll o7ias HOW IL 120 | I 40 | 240 
I I | I | 
| 40 | 6,62 | 34,92 | 27,44] 80 | 100 | | 120.180 
I | I | i I I 
| 64 | 6;66-| 34,9 | 27,4 | 140: | | 160 | | 100 


AX 


Scanty in diatoms, this southern winter-water is still much poorer in peridinians 
and infusorians, no multiplying being yet discernible in the surface. 


Tables 50-3 S.-Skas. 6: ot" 50' N5 I 40' EB; 26:31. 1914. 


I 
I 
I 
I 
I 


z 20 ROR TA Bla st KAS Bent al |A far | 
20 > TOR SS a a aa RES EES REG eo SS CS EE 23) ee a RAR SA 
13 | > | SRA) SATSA 2 aa | RÖ) Se | Sä SEA | 3 [SER 
2182 dB | I |255).33 |35 ös fl 23) ös 4527 | El 33) 52 Då ana 
ERS: GA SS ESS serie (ER | SANS as Sefta 20 TD |D: SESA 3 
| ST SINA ES AE EES NS ORM ILSA LSE SIS a) SER EA 
| 2 5 = | | 2 IAS AR =) A Z > 

| | | | | | | 
0] 4,51 | 33,42 | 26,51 | I 100 | | 3,240 | 2,900 10 260 | 260 | 700 | 7,940 

I | I I | || 
20 5,60 | FE | 26,71 | 20 | 201 460 820 | 80 | 20 200 60 | 2,060 | 

|| I 

40 | 5,69 | 34,29 | 27,05] 20 | | 240 | 2,040 | 2,520 | 20 40 12201 | 420 | 6,830 

I | | | | | | 
| 60 | 5,83 34,58 | 27,28 | 80 80 | 760) 40 | 40 | 240 20 20 | 1,700 

| I | I I 
100 | 6,94 | 35,01 | 27,46 | 10 (10) | 200 | | | 20) 260 


The plankton is very similar to that of S. Skag. 5 in the upper half of the column: 
deeper down it gets quite poor. — Also peridinians and Protozoa do not show any new 
features, except the Ceratia being a little less rare, cfr the table 57. 

Passing over to the deep Norwegian part of the Skager Rak, we are struck by the 
almost complete lack of plankton at S. Skag. 8 and its still great scantiness close to the 
coast (S. Skag. 9). This result was also confirmed by tow-nettings, made at the same 
time. It stands in a marked opposition to the observations of Mr GRAN in 1912, who 
stated a very rich Sira-plankton to be ruling in the 10—20 uppermost metres, that is 
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26. IT. 1914. 


S. Skag. 6. 57” 56' N., 9? 40' E. 


Table 57. 


I 


I 
I 
I 
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wunsou 
-1dst4nuw 
uorq 


”sioquvunu 
18202 
BOZOJOIJ 


RIOQBT 


wuntutposaN 


sa9q vunu 
129092 
So[BIUIPIISJ 


e17e10) 


BrutpouwA) 


20 £suoq 


26,51 | 
27,05 | 
27,28 | 
27,46 | 


00/, ÄIturTBg 


| 33,84 26,71 
| 34,29 
| 34,58 


| 33,42 | 
6,94 | 35,01 


5,83 


6. II. 1914. 


. 
KJ 


S. Skag. 8: 581101N:3 9? 18 KH: 


Table 58. 
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Table 59. 
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26. IT. 1914: 
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Table 60. 
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Table, 61bhadSioSkagar9Tb821NG 80560 E:026) II.r1914. 


STO USA SO aa ra 
» SUNT AS 23) RARE SA SONOAR 
RN RSS SM ASS SES al MARS IS ISEN 
SY - = Oo S SSE = S 2 Sale 5 
o ER = = = FA BESS s Jo2 Emma 
EM BENEN Bie kr 3 vn AT RE JA Er a ET SR RE 
då å A KC S | = | | | = | 
I 
| | | 
0 2,33 | 29,18.) 23,32 | 180 | 720: | 60 3,680 3,840 | 
20 | 4,35 | 32,88 | 26,10 | | 40 | 40 10) 30] | 
40 | 4,61 | 33,17 | 26,29 | 60 | | 160 | 40 | 160 | 20 
60 | 5,63 | 33,98 | 26,82| 30 | 30 | 170 10] 401 20 
I 
| n I I 
[216007 "61061 34,51 | 27;r8.], 201 2017 160 | | 60] 
I I 
| 200 | 7,07 | 34,99 | 27,42 | 120 | 15 | 


so far, as the Baltic Current-water of less than 31 ”/,, salinity did extend. Now the total 
absence of such a dilute surface-layer at S. Skag. 8 and its exceedingly thin development 
at S. Skag. 9 account for my very different results, as the deeper, Atlantic layers are in- 
variably almost empty in winter. 


Table 62. Organisms per Il in February 25th—26th 1914, 


on 
SEN 
Ls I 
J 
RR 

c 


S. Extra II | S. Skag. 0 Se | OS. Skag. 6 | S Skag. 8 | 8 Skag. 9 | 

| I | | 

LE ES ER EE ET FR EN Er SSE SCR EE RAA REN RA ELEN 
SEE KE EN ER i at Re SER ENE EN EIN nee 
SL 28285) a be å 3555 ER a El EE 
- | S j | ij | 5 s | | 5 S sl | KV (5 = | 5 ST | 7 Olai 

| | | | | | | | | | | 
01 209,640 6,300 |215,940 72,650] 6,350 | 79,000, 14,490 880 | 15,370| 8,160 |240 | 8,400 | 880 | 201-900 19,6003,880| 13,480) 

| 10| 242,820) 800 | 1243 620) 116,800 4700 121,5 50010 680) 260 10,940/ | | NEN | | | 
| 201 132,500| 1,000 | 133,500) 92,400) 1,100 | 93,500) 5.860 260 | 6,120| 2,420 | 260 | 2,680 | 560 | 60| 620 370 40 410) 
| 30 227,400| 3,600 231,000 251,500) 2,100 | 253,500! 7.290 280] 7,570 I | | | | | i 
40 | 1218,300] 5,000 | 223,300, 7,580| 200 | 7,780| 7,090 | 80 | 7,170 | 20 1100] 120 |1,130| 180) 1,310) 
50 |. 65,500]| 7,700 | 73,200| abul | | bla id | | 
60 | | 4,440] 800 | 5,160 | 2.100 | 100 | 2,200 | 120 | 60 | 180 |1,840] 70 1,910 
80 | 5,310) 1,160 | —6,470] | | | | | | | 
100 | | | | | 270100] 370) 70) 20) 90 |2,430| 70) 2500] 
1200] | | | | | | | | 01! ol 0 |2,580) 25| 2,605| 


To sum up the general features of the second February-series from the Skager Bak, 
investigated quantitatively, we may quote this. 

There is a very great difference both as to the nature of the marine microvegetation 
and as to its degree of frequency between the outer, south-western parts of the boundary 
with a salinity, not falling below 33 ”/,, and the inner, especially the south-eastern parts, 
where the water is now considerably diluted — to less than 30 "/,, salinity — by the Baltic 
Current down to a depth of about 30 m. This fresher water of c. + 2”,5 is still rich in 
various dises, belonging to the genera Thalassiosira and Lauderia. Of regular occurrence, 
often in the sporiferous stage, is a small Thalassiosira, forming short chains of approxi- 
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mate cells and being no doubt identical with 7'h. fallax, described by MEUNIER from the 
Arctic Expedition of the Duke of Orléans. Dominating are further Biddulphia awrita, 
Thalassiothrix mitzsemoides and especially the small Sceletonema costatum, that is accu- 
maluting downwards, towards a layer of about 31 "/,, salinity and 3”,3. Such a pronoun- 
ced sinking can not yet be stated for the dominating Thalassiosirae, though their occurring 
with resting spores in the under layers show the vegetation to approach its end for the 
season. The highest number of diatoms registered in this series was 253,500 ind. per 1, 
found at S. Skag. 0 in a depth of 30 m, but the numbers at Extra II stop only a little 
behind and keep high up to the surface. When comparing with the interesting results 
of Mr GRAN from the same route in February 15th—22th 1912, we find that his material 
was incomparably richer in plankton-algae; such enormously high numbers of frequency 
as 915,350 ind. perl in maximum for S. Skag. 0 and corresponding inundations of dia- 
toms in the upper parts of the vicinal stations, into which this cerowded Baltic water was 
spreading, may perhaps be considered exceptional. At any rate, it is evident only from 
the data known hitherto, between what wide limits the absolute production during the 
diatomaceous maxima does vary. Of course, the vearly variations may to some extent be 
due to the more or less advanced season at a given date, announcing itself for instance by 
differences in temperature for analogous water-layers. It thus seems probable that a 
low temperature, as that of less than + 1”, ruling in the Baltic water, restricted to a thin 
layer in 1912, is more fit to give rise to a rich development of the Sira-plankton, than the 
somewhat higher temperature of about + 2”,5, found in 1914. Differences of this and 
other kinds being ultimately the effect of the varying course and intensity of the currents, 
for the greatest part at least, we are aware of the most important röle of the latter for the 
biology of the sea. 

When reaching the salter stations, we find conditions at S. Skag. 5 similar in 1912 
and 1914 so far, as to the thorough absence of Baltic water with its rich vegetation, but 
the salt and rather uniform water is considerably warmer in 1914 than in 1912, 6”—6”,5 
against 0”,,—1”,6, and is holding more of Paralia. 

At NS. Skag. 6, the superficial addition of Baltic-Current-forms, found in 1912 is 
missing in 1914, which doubtless stands in connection with the utterly scanty develop- 
ment of the Sira-plankton at the Norwegian coast. No, S. Skag. 8 is exceedingly poor 
throughout, and S. Skag. 9 exhibits in a properly diluted surface-water as little as 8,860 
diatoms per l, where Mr GRAN found up to 329,200, truly by a somewhat deeper lying 
30 9/,-limit. 

On the whole, the waters of the Baltic Current prove to be sharply separable also 
this time from the deeper water-masses, both hydrographically, as regards temperature 
and salinity, and biologically, as regards the plankton-vegetation. Only the first kind 
of water is rich in plankton. In the latter, only Paralia is of any importance. 

Concerning the Peridiniales, they are present, chiefly in lower forms, such as Gym- 
nodinmia and Hemidinia, to a not very high number in the Baltic Sira-plankton, reaching 
in maximum 3,000 ind. per 1. The Gymnodinia show signs of a beginning multiplying in 
the surface. Ceratia are very sparse everywhere. 

Our most common Protozoa, the infusorians Mesodinium and several Laboec, are 
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already propagating in a more lively measure in the uppermost, Baltic layers, the maxi- 
mum for the Protozoa being about 6,000 per I in the surface of S. Skag. 0. Also at S. Skag. 
9, they are not rare, but at the outer stations 5—38 there is very little of them. They will 
thus be found to follow the Sira-plankton. At the southeastern stations were registered 
up to 7,600 ind. per I of the dubious small Bion multispinosum, which seems to me to 
present a great resemblance to vegetal spores or pollen. 


Series VI. April 17th—18th 1914. 


Taken about seven weeks after the February series just dealt with, this last collec- 
tion will above all serve to give an idea of the development of that diatomaceous spring 
vegetation, which succeeds to the winter-flora still ruling unrivalled in February. Here 
as well as in April 1913, the leading form, that we will have to follow more attentively, 
is Leptocylindrus danicus. "This species was certainly present in small quantities already 
in February, but it was then hardly showing any signs as yet of beginning multiplication 
even at the southernmost stations. 


UFAbles0Rs SKER an. 4 SI SONG TIS EB kg. IV., 1914. 


Sr ER 8 2 z a 3 | 3 NE a 
Soc SS Sm ES AE Ol na |.2A 3 a a EC SS ff NERE SS | sd AA a 
SO 2.8 12 d:3l AG gel S5 | .28 57 | De |S-2 As | 2.0 | 3 | 08 | 53 |A. 5 
SS 100 I > Sulla Ira SN OA LA dö Fa Fl Ogg LER 8 BÄ SR) SE ORT Sker le 
& leo är Ris ars so Is o «a FO nn SSR ET ARN RS RE Rn AR ÖR Are 
eo g2 id a 8 Se 356 IS ,Äf PÅ ef SR EIS FS SS 2 fe) ös | SES FSE 
A löss Så föreg RAG & Sr ag SO gr Lr arg] NRA a rss | Lr ma NE | ön JA S 
Skeda | Sr Ka Ola td nn etge IS o.l SU ST karna S | ac oaNtlG GR | SÅ IH OA 
A PER EOTA | AN Oo | MA SS rg GR a DES 
| | f I TT | | I I I | [ 
I I I 
0 17,54 | 22,63| 17,68 | « =30 H-3. 5601- 3201, H20:5 | | | 1,260] 980 280] -5,390 
| | | | 3 | | | | I | 
10.1-5,03 | 31,15] 24,64 401) 60 85 | | -3,600 I 130 | 340) 20 300 166,800) 6,250 | -10,400] 118,580 
I I I z 
| | | | | | | | + 1,100) 
| I I | | I I | | Å 
i 20 | 5,43 | 32,66] 25,80] 5501 100 | 850 1.030 150 500 | 350 | 16,150| 3,350 | 10,550| 53,210 
| 2 , SU | | | | | be ja? | | ? 
| 30 | 5,38 | 32,75| 25,88) 1,000 | 50 | 8001 250 | 3,450| 400/ 450 | 550| | 1,250| 300 | 2,300| 2,750 | —2,750| 28,875! 
| | | | + 100 | | | | | | | | 
I I I I I I 
38 | 5,36 | 33,69] 26,61| 1,650 | 450 | 2,350 50 127.650, 1,600 | 400 [1.000] 100 | 100-950 | 2,750| 2.050 5,550| 68,450) 
I , , J , | 9 V I r | , I I , , I , I 


The more uniformly dilute February-water has now given place to a somewhat 
salter and 2” warmer medium up to less than 10 m, where there is a sharp limit, the thin 
surface-layer being strongly diluted. Southern forms, such as Guinardia and Cerataulina, 
are almost unchanged since February and reach up to the 10 m-level, Cerataulina and 
Paralia even to the surface; the latter is gradually leaving the waters. Biddulphia si- 
nensis at 10 m and relatively much of Fucampia zodiacus demonstrate a continued in- 
flow of southern bank-water. The remnants of the winterly Sira-plankton are distinctly 
sedimenting towards the bottom, while the Leptocylindrus-formation of spring-diatoms 
is developing chiefly in the 10—-20 m layer, just getting cleared from the former. Yet, 
Leptocylindrus seems to be far from its maximum, as its frequency does not exceed 66,800 
ind. per I, a very low number, compared to that found in April the year before. TIt is 
most doubtful, if Leptocylindrus this year will ever come to attain the frequency of the 
year before, the relatively high proportion of Southern North-Sea-water, now present 
at S. Extra IT up to so high a level as 10 m, being certainly hinderly to its propagation. 
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There are, on the contrary, reasons to believe the chief development of Leptocylindrus 
to be already accomplished. A special hint in this direction is the crowding up of the 
species in question at 5. Skag. 8 (see below) in a water, much too salt to its taste, into 
which it must have been whirled together by means of currents, and where it is actually 
more frequent than in the real centres of development. 


Table 64... S.; Extra II. 58.43! N.;; 119 7! BE. (17: TV: 1914. 
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= SOM Å 3 s AASE 2 18.5 
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7,54 | 22,63 | 17,68 | 1,980 | 100 | 600 | 3,540 | 560 |1,440!| 2,480 

10 | 5,03 | 31,15 | 24,64 | 2,150 | 730 | 710 | 5,090 | 1,500 | 960 | 4,290 
20 | 5,45 | 32,66 | 25,80 | 1,800 | 150 | 500 | 3,850| 2001 150 | 1,800 
| 30 | 5,38 | 32,75 | 25,88 | 650 250 | 1,300| -350| 100 | 6501 
38 | 5,36 | 33,69 | 26,61 | 450 1,000 | 250) 50] 550] 


Peridinians are a trifle more numerous, and infusorians equally spread, compared 
to the data of a year ago. The very surface-water is less scanty in organisms. 


Table 65: .S.-Skag. 0: 572 41 N.5 115240 E52 17 FIVen914: 
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At the Swedish station Skag. 0, the general aspect of the plankton-distribution is 
similar to that of S. Extra IT, but for the southern immigrants being a- little less numerous, 
at least in the middle and upper layers. Near the bottom, such heavy and large diatoms 
as Paralia and Biddulplia sinensis are accumulating, as well as the small Sceletonema, 


1 The numbers of this column are perhaps too low, some of the undeterminable infusorians being pro- 
bably Laboece. 
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that had its flowering-season in January. There is further a notable difference in the rates 
of frequency of Leptocylindrus, this diatom being, if not rare, yet very much more spar- 
sely represented than may be the case in other spring seasons in these waters. Its low 
maximum of 18,000 ind. per Il is found near the water-limit, at 10 m. Among its ordi- 
nary companions, Rhizosolenia semispina is not missing, but the species of Chaetoceras 
seem to vary with the different years, Ch. contortum being this time the leading form. 
Its frequency does not, however, surpass 5,000 ind. per I in the layers where it is multi- 
plying; near the bottom there are 6,600 ind. per 1. It may be remembered that quite other 
species of Chaetoceras were dominating in April 1913, viz. Ch. debile, Ch. decipiens and 
Ch. sociale. 

Also concerning the disc-formed diatoms of the winter-formation, there are notable 
differences to be observed between the two April-series. That of 1913 was almost free 
from Thalassiosirae etcec., whereas in 1914, these alge are still regularly spread from 20 m 
downwards. To the, downwards rapidly increasing, masses of Sceletonema in 1914, there 
is no parallel in 1913. These differences cannot, anyhow, be explained by the present 
hydrographical conditions, that are most similar both years in the lower water-masses, 
but fresher and colder to a deeper limit in 1913 than in 1914. They must be caused by 
earlier differences in the quantity and distribution of the winter-diatoms, that are, how- 
ever, known only from the latter year. 


able GOTISASkKag 0107 SUISR240RA 17: IV: 1914: 
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0 | 7,61 | 21,27 | 16,60 | 840 | 180 | 2,140 | 1,200 | 2,110 | 3,490 | 


10 | 6,54 | 30,73 24,14 1,500 | 150 | 450 | 4,600 | 250 2,900 | 4,650 | 
20 | 6,08 | 31,44 | 24,76 | 6001 250 | 200 | 3,200 100 350 | 2,250 | 


30 | 5,57 | 32,41 | 25,58 | 3001 50 | 170 | 1,420| 350| 2501 1,150 | 


40 | 5,59 | 32,52 | 25,67 | 300) 80 | 220 | 1,160| 320) 601 1,120]| 
50 | 5,25 | 33,03 | 23,11 | 400 | 20 | 1401 1,060 | 220) 2401 740] 
60 | 5,17 | 33,75 | 26,67 | 200 | 80 | 540) 480) 2001 1,300| 
80 5,10 | 33,95 | 26,85; 200 I ,60 620 | 120 80 | 400 | 
90 | 5,11 | 33,96 ärr | 250 | 100 | 300 | 


The Peridiniales and Protozoa also thrive better at some metres” depth, than in the 
very surface-current. Only Mesodinium makes an exception. From the table will also 
be found, that the named organisms do not decrease downwards at so rapid a rate, as usual. 

S. Skag 5 (p. 44). At about 10 m, there is a mixture layer, where the diatoms of the 
Leptocylindrus-formation are particularly numerous, to be cut off short a little below. This 
feature is by no means rare and is easily explained by the rate of sinking being abruptly 
lessened, when meeting with a new, denser kind of water. The undercurrent is in hydro- 
graphical respect very like the bottom water of S. Extra IT, and no doubt both waters 
are of the same origin, though that at the mouth of the Kattegat has been more mixed up. 
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Table 67. S. Skag. 5. 57”,42' N., 9” 51' E.' 18. IV. 1914: 
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| 0 7,05 | 29,36 | 23,01 120 20) 5,140)| 2,840 60 1,220 13,710 
10 5,92 | 32,95 | 25,97 2009 | 36,200] 10,200 2,740| 70 155,580 
20 | 5,59 | 33,60 | 26,52 | 60 300 1,280 60 | 2,840] 
30 | 5,58 | 33,78 | 26,67 | 100 | 100 960 80 | 1,890 
40 5,67 | 34,00 | 26,82 60 130 | 1,060 1,480 360 5,460 
| 50 | 5,67 | 34,05 | 26,86 | 110 | 1,100 | 2,070 20) 870| | 40 640 | 7,170] 
52: | 567 PT -N FER N 240:6171538011-1950:] 1142 30] 1,280 | 930 | 9,650/ 


The most characteristic diatoms of the relatively pure Jutland Current are Paralia, 
Biddulphia sinensis, which large diatom is following the bottom, with 930 ind. per I 
at 52 m, and Coscinodiscus concinnus, forms, that all are found at S. Extra II. Also 
Rhizosolenia semispina must belong to the same association, as it cannot have sunken 
independently of Leptocylindrus from the surface-layer. If the present series from S. 
Skag. 5 be compared with the one taken a year earlier (cfr table 31, p. 24), the aspects 
are very little alike. Instead of the Cosc. concinnus—Biddulphia sinensis water from 
the North Sea, we find in April 1913 a very salt water throughout, that, however, does 
not show any distinct diatom-plankton of its own, the forms occurring being rests from 
the winterly Sira-plankton and off-throws from the rich Leptocylindrus-formation in the 
Dano-Swedish waters, finally immigrants of a more Northern type from the Central Ska- 
ger Rak. 

Table 68. 


5. Skag., 9. ou 421 NI or ol En IS TVSELoNE 


= SIE | 2 a Mm 
go le JG | oel se) ar AR Sa: ARN SNRA 
3 Bo | = ed = IgG LA SS INSE 
OO & + & Oo 8 del Kol jean. el Oo Ör 
SM EE IR Af [0 3 a EA EE SE 
A öl oe Do | (5 Oo 3 7 5 i 2) 

I BR >S 3 A Led & S sl D & s 

70) [6] A = 

| 
0 7,05 | 29,36 | 23,01 | 1,240 50 520 | 2,930 | 5,040 | 1,020 | 6,520 
10 5,92 | 32,95 | 25,97 | 1,260 | 430 360 | 2,990 700 | 2,140 | 2,980 
20? |' 5,59 | 33,60 | 26,52 60 | 520 1,100 | 1,200 700 | 2,420 
30 | 5,58 | 33,78 | 26,67 80 | 260 40 400 | 6801 201 8601 
40 | 5,67 | 34,00 | 26,82 | —70| 130 250 | + :150 |; 40] 220 
I | 
50 | 5,67 | 34,05 | 26,86 70 | 70 | 200 150 | 230 750 
| | 
52 | 5,67 — — 10) 70 | 130) 110] 30) 180 


With an exception for Mesodinium, that is a most decided surface-organism, the 
maxima for peridinians and infusorians, as well as for the diatoms, lie in the connecting 
10 m-layer. 


! Chiefly very delicate specimens, about 4 p. in diameter. 
? Very much detritus in the sample. 
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Table 69. S. Skag. 6. 57” 56' N., 9 40' E. 18. IV. 1914. 


| 3 SNS 3 135 | 8 8 sj .sE| 3s| 2 
Elf) 333. 25 (2322) 333: Sår 83 | de | 32 SEE 
| | | | | | | | 
| 17/0 16,54 21,45 | 21557 | | 40. 11,640 | 320 180 | 3,680 | 

10 | 6,04 | 34,65 | 27,29 | 380 | 1,200 | 720 | 60 | 40 | 860 | 280 4,580 | 
20 | 6,04 | 34,65 | 27,29 | 240 1,280 | 410 | 20 | 80 40 | 620 220 | 2201 -4,230 | 
|-30 | 6,04 | 34,63 | 27,28 320 400 | 430 | 130 | 401 (10) 1,000 | 330 | 2,020 | 5,740 | 
LÖNN NASA 440 | 680 | 70 | 60) 15 | | 1,930 | 230 | 1,150 | 5,545 
| 50 | 6,06 | 34,63 | 27,28 | 180 600'| 920 "|" "20; | 80) 20 | I 1,260 | 20 | 1,960 | 6,420 
| 80 | 6,06 | 34,65 | 27,29 | 160 | 280 | 440 | 70 40 | 10 | 500) 30 | 380 2,650 | 
| 100 |. .6,04 | 34,72 | 27,35 | 60 | 360'| 560 | 160 | (40) |10.11,400 | 220 4,180 | 
Average-numbers 10— | | | | | | | 
1005 VASER OA 594 | 16 A3NRETora TAKT OST 159] | 4,914 | 


The features of this station are particularly interesting. From a thin surface-layer 
of some few metres, carrving off from the coastal regions a scanty vegetation of Lepto- 
cylindrus and Rhizosolemia semispina, there is a sharp transition to a most uniform water, 
filling all the rest of the boundary, from less than 10 m depth to the bottom. The hydro- 
graphical data of this water are almost totally unchanged all through that column of 90 
m, the temperature staying at 67,04, the salinity at 34”,65. This suggests a large water- 
mass having been mixed well through, before having burst suddenly into Central Skager 
Rak, where it must have driven completely away the waters previously filling that basin, 
thanks to its bigh salinity. To judge from the quite unchanged nature of this water even 
near its upper limit, the invasion must have occurred a very short time before the samples 
were taken; if so, we may expect to find also a uniform plankton, the time having been 
insufficient for a noteworthy multiplying on spot. This supposition is confirmed by 
the plankton-lists; and table 69, that gives the numbers for some more remarkable forms, 
shows how an average number of frequency can be calculated for most species through 
the whole column. Likewise, the total amount of the diatoms constantly keeps at about 
5,000 ind. per I, with small divergencies. 

If we now consider the nature of this uniform plankton, we find it quite different 
as well from that, taken simultaneously at the neighbouring station Skag. 5, as from 
the vegetation, registered for the Central Skager Rak in April 1913. "There need only 
be pointed at the high amount of markedly southern types, as Guinardia flaccida, Rhizo- 
solenia Stolterfothii, Rh. fragilissima, while Coscinodiscus concinnus is missing and Bid- 
dulphia sinensis very rare, to make it clear that the North Sea-currents near Jutland (S. 
Skag. 5) and in the central part of the Skager Rak (S. Skag. 6) are of a quite different 
origin. By studying the great review concerning the distribution of the plankton-dia- 
toms given by Mr ÖSTENFELD in 1913 we may come to the following conclusions. 

By his maps, PI. LXXTI and Pl. LXIX, is sufficiently shown, that as well Rhizo- 
solenia Stolterfothii as Guwinardia have their centres of distribution in the English Chan- 
nel, while Biddulphia sinensis, for which species Mr ÖSTENFELD does not give any map, 
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is quoted by him, p. 503—504, to be naturalised in the North Sea proper, from the Nor- 
wegian Sea to the Belgian shore. Also Coscinodiscus concinnus, not treated in the paper 
just referred to, is known by previous investigations, as recorded already in CLEVE's 
Phytoplankton, to be a Scotland-form in spring, and is stated by Mr GRAN in his last 
work to occur at different North-Sea-stations, principally in the southern part of the Sea. 

Thus I think we have to explain the figures of S. Skag. 5, near Skagen, and S. Skag. 
6, further out in the Skager Rak, by supposing a powerful inbreak of southern Atlantic 
water through the English Channel having just taken place. This salt and heavy water 
pushed before it, and between itself and the North-Sea-coast of the Continent, the ordi- 
nary litoral waters of the region, which it invaded; and these last waters we now find at 
S. Skag. 5. It lies near to hand to suppose some connection between accidental and 
strong migrations of southern Atlantic water like this to the Scandinavian coasts, and the 
remarkable appearance of the large tunny West of Sweden in the last years, and it would 
be of interest to make clear the relation between both phenomena. From the Director 


of the Fishery Board, Dr ANDERSSON, and from Dr ÖSTERGREN I am told that the tunny 
was observed in our waters, during the period dealt with, for the first time in the late 
summer of 1913, and was afterwards especially numerous in the summer of 1915. Whether 
an import of southern Atlantic water took place also in 1915, we unfortunately do not 
know, as no plankton-samples were gathered in the Skager Rak in that year. In the 
spring of 1913, there is no trace of such currents, anyhow, as may be settled from the se- 
ries IIT and IV, described above. It is seen at once from table 33 (p. 25) how the usual 
northern Chaeto-plankton, mixed with some Sira-plankton, is ruling in April 1913 in 
Central Skager Rak without any addition whatever of southern types. 

Already the very limited material treated as yet in a quantitative way is evidently 
sufficient to prove in a convincing manner what important differences and irregularities 
in the composition of the Skager Rak-plankton and in its distribution are brought forth 
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by the most varying play of the currents, especially in the depth. This result is by no 
means unexpected, since we know from recent hydrographic works what huge subma- 
rine waves are pulsing in the Ocean towards our shores. 

According to the table 70 above, the peridinians and infusorians exhibit a uniform 
spreading throughout the vertical columns as well as the diatoms, and I could here equally 
calculate average-numbers for the whole of the water-kind concerned. Still, the rapidly 
developing infusorians have distinetly begun to increase in number at the uppermost 
level of 10 m, observed in this water. From this slight inerease there is, however, a far 
step to the still much richer surface-fauna. Also the peridinians tabelled are, with an 
exception for the Ceratia, considerably more numerous in the uppermost layer than in 
main water-masses of this station. But as we know from previous series, all these organisms 
are regular and trivial inhabitants of our colder waters in spring. 
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At this deepwater-station in the Norwegian furrow, though the water is both warm 
— 6,4 to 7” — and very salt under a limit situated about 30 m below the surface, itis 
still totally different from that of the preceding station. Poor in plankton on the whole, 
it contains in its uppermost part mainly some dominating species of the richer surface- 
water, first and foremost Leptocylindrus, Chaetoceras contortum and Thalassiothrix nitz- 
schioides, as well as remaining indigenous Thalassiosirae, this vegetation on the whole 
arriving here from the Baltic surface-water by sinking. 

The 20 m-sample is in several respects a most interesting one, and deserves to be 
treated by itself. Here is a curious mixture-layer, holding at once the Leptocylindrus- 
formation, just spoken of, and relatively high numbers of such southern forms, generally 
rare with us, as Hucampia zodiacus, Stephanopyxis turris and Bhizosolemia alata ft. corpulenta. 
It is not easy to unravel the origin of these forms, that are not present in the formation 


! For a great part forming spores (or getting destroyed by a parasite?). Cfr part II. 
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of southern type invading simultaneously at S. Skag. 6. They are further restricted to a 
thin layer between the real surface-water and the large masses below 30 m. Another 
interesting feature is that Leptocylindrus, having here its maximum of 173,000 ind. per I — 
by the bye the largest number of that species observed anywhere during this April- 
fishing — has for the largest part passed into an anomalous stage, to be described in the 
latter part of this werk. I am not yet sure, whether it is resolving into numbers of zoo- 
spores or if it is simply exhausted by a parasite. In any case it is evident, that this unusual 
behaviour of the alga is more or less directly caused by its arriving into a medium of 
much higher salinity, than is normally suiting its taste. 

The main part of all the Leptocylindrus-vegetation, present at S. Skag. 8, must have 
been drifting there from fresher parts of the Sea, and is thus in course of time getting 
destroyed. 
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The distribution of peridinians and infusorians does not present anything parti- 
cular, cfr table 72. The highest numbers were noted in the 10 m-sample; the bottom- 
water beneath 30 m is very poor and totally free from Ceratia. 
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Approaching the Norwegian coast, we find the scanty diatomaceous plankton much 
alike to that of the preceding station, only Leptocylindrus is far more sparse, at least 
from 20 m downwards. The water is equal to that, lying above the 20 m-level at S. Skag. 8. 
Still at a depth of 200 m, temperature and salinity stay behind those of the 30 m-level 
at the latter station. 

A feature, not often met with hitherto, is the fairly high degree of accumulation, 
that diatoms and peridinians (cfr the following table) have undergone in a depth of 300 
m, thus near the bottom. Two species above all have heaped up here, viz. Thalassio- 
thrix longissima and Biddulphia sinensis, but no spores of any kind were found. Such a 
sedimentation as this may be of importance as a preparation for coming periods of flower- 
ing, if it can only be shown that the sunken cells are really lifted up again alive and 
capable of division. From my present knowledge I am, however, little bent to believe in 
that possibility for the majority of cases, so much the more as such an hypothesis of deep- 
circulation seems quite unnecessary for explaining the yearly regenerations of plankton- 
crops. One or a few spread and erring cells, seldom totally lacking in middle and 
upper layers even during long periods of rest, is all what is needed in order to secure a 
coming development under favourable conditions. 

On the other hand, vertical convection currents will never reach depths surpassing 
some 50 (—100?7) metres; compare the tables from November 1912. Also, there would really 
be hardly any chances at all for such a whirling up on place, since the bottom-layers, 
for all we know about the mighty deep-water dislocations even in comparatively isolated 
fjords, cannot be expected to keep stationary from one flowering-season to another. 
Only for half-benthonic species as Paralia sulcata or Biddulphia sinensis, horizontal 
drifting in the depth may be considered a chief way of spreading, whereas most other 
species do not propagate, unless thev reach zones well provided with light. 

As to the fate of those innumerable cells of plankton-algae, incessantly gaining the 
depths by sinking during and after maxima of vegetation, one seems justified in suppos- 
ing the main part of them to die away and get destroyed. This would account for the 
remarkable scantiness of plankton, mostly characterising deeper zones in spite of an often 
intense production near the surface. But if we are brought to conclude a relatively rapid 
rate of dissolution of the plankton-vegetation, after its leaving the centre of propagation, 
what with sinking down slowly, what with following the currents, we may also expect to 
find those organisms occasionally heaped up at the bottom, as soon as the rate of disso- 
lution does not equal that of sinking or drifting away, to disappear later on by dissolution. 

There is of course another alternative to be considered, namely that a rapid clearing 
of the waters from large crops of phytoplankton, consisting chiefly of diatoms, might be 
the effect of consumption by animals. "Though Mr ÖSTENFELD pleads for a large consump- 
tion of the phytoplankton, I still feel inelined to expect the greater part of it reentering 
into circulation by means of microorganisms, the marine formations probably not getting 
directly eaten to any much larger extent than vegetations, meadows etc. on land. Such 
an opinion would be in accordance with the interesting hypothesis of PÖTTER, dealing 
with the presence of organic compounds in sea-water to a rather imposing rate. Mr GRAN 
means to have got evidences for-the accuracy of PUTTER”s hypothesis by some interesting 

K. Sv. Vet. Akad. Handl. Band 57. N:o 7. 7 


50 ASTRID CLEVE-EULER, QUANTITATIVE PLANKTON RESEARCHES IN THE SKAGER RAK. 


culture-experiences carried out of late. It would be a point of great interest to get the 
problem about the existence ot that organic, dissolved materia and its röle as an aliment 
for saprophytes, as for instance Peridima, definitely settled. 
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Concerning this table, there may only be observed, how the presence of Ceratia 
all through, with a maximum of 640 ind. per I at the deepest level of 200 m, confirms 
the suggestion made above from the hydrographical figures, and thus proves the whole 
of the water to be of the same nature as that found above, but not beneath a limit at about 
20 m. at S. Skag. 8. 


Table 75. Organisms per l in April I7th—18th 1914. 
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! Samples taken at 38 m. 
? Samples taken at 90 m. 
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Summary. Several of the principal features of this series having been treated more 
at length above, we shall here chiefly have to summarise the total changes in the quality 
and quantity of the plankton in relation to the last February-series. If we first look at 
what is left of the then dominating winter-diatoms such as the Thalassiosirae and other 
dises, Biddulplhia aurita and Thalassiothrix nitzschioides, we shall find this Sira-plankton 
to be best conserved in the deeper layers of the coast stations, as well in the Swedish, as 
in the Norwegian, waters where it is indigenous, but missing in the other parts of the 
basin. The remnants of that vegetation are not wholly inconsiderable, as will be seen 
from the tables 63, 65, 71, 73; they amount from a few hundreds up to one or two 
thousand ind. per I of the more ordinary discs, but Biddulphia aurita is now almost 
totally lacking. The dominating coast-diatom now reaching the depths is, however, 
Sceletonema costatum, with a maximum of more than 120,000 cells per I near the bottom 
of the Swedish station Skag. 0. In February, this diatom was also quite frequent, but 
had its maximum of 144,000 ind. per I in the middle layers. We are thus in April in the 
beginning of its resting period. Another frequent winter-diatom, now scantily represented 
and heaping mostly in the under layers, is Thalassiothrix nitzschioides. 

Going back to the April-series of 1913, we also find the winter-forms still spread 
especially at somewhat deeper levels, and it may thus be considered a regular feature of 
the Skager Rak-waters to keep the survivals of a Sira-plankton, »flowering» in high- 
winter, among the later developing spring-vegetation of a different diatomaceous 
formation. 

As to the exact amount of the diatom-production in spring, it may be sufficient 
to refer to the foregoing tables, any average data being inpossible to state, in view of the 
exceedingly great yearly variations, cfr the records for Leptocylindrus in 1913 and 1914. 
Concerning the hitherto known winter-maxima in the Skager Rak, they present still 
greater differences. While Mr GRAN could count until 580,850 diatoms per I near the Nor- 
wegian coast and 915,350 diatoms per I near the Swedish one in February 1912, my num- 
bers for the same stations in February 1914 do not exceed 241,900 and 247,600 respectively. 


Some main results of the quantitative plankton-researches in the 
Skager Rak. 


Finally, I will make an attempt to get at some general results and relations, that 
may now be said to exhibit themselves more clearly than before, thanks to the quanti- 
tative work hitherto carried out in the Skager Rak. I should wish to draw attention to 
the following points. 


I. Plankton-associations in the Skager Rak. 


Several natural associations of plankton-organisms, appearing in given seasons and 
regulary succeeding each other have been distinguished about 20 years ago by P. T. CLEVE. 
A yearly cycle of development may thus be said to characterise even such a troubled 
corner of the sea as the Skager Rak, though really the individual aspects of different 
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years have proved to vary within very wide limits. Both the existence of a general 
schema of vegetation and the strong excentricities displayed in single years stand in 
close connection with the hydrographic character of this basin, being at once the place 
of some dominant currents, never missing in their season, and of other, most irregular 
and varying, water-movements. 

Regularly returning currents, that manifest themselves by bringing forward special 
plankton-vegetations, are the Baltic Current along the Swedish and Norwegian coasts 
in winter, and the Jutland Current, rounding the point of Skagen in an opposite direction. 
'The former pours a dilute water of 18—30 "/,, salinity over the considerably salter medium, 
" filling the basin in summer and autumn. Between the different kinds of water, a mixing 
layer is formed, found to constitute a most favourable medium for luxuriant diatom- 
generation. 

1. "The winter-association of diatoms, thus regularly produced in a rather dilute 
and cold water, may keep the name of Sira-plankton, given to it by CLEVE in consequence 
of the predominance of disc-shaped cells, united by slime-filaments to chains, of the 
genus Thalassiostira, in the first place, and other similar forms. This Sira-plankton is no 
doubt endogenetic in our Baltic waters; its rate of frequency, however, varies strongly, 
as it depends in a very marked way on the light available, as will be further shown below. 
Now the light is naturally depending on the situation of the mixture-layer, and the 
mightiness of the Baltic Current will accordingly be of great importance for as well the 
distribution as the density and total production of the Sira-plankton. Other essential 
constituents of this plankton-type are Biddulphia aurita, Sceletonema and Thalassio- 
thrix nitzschioides. 

2. The Sira-plankton requiring a very low temperature, 1” orless, for optimal prospe- 
rity, it disappears for the greatest part at the end of February and is replaced by a new 
planktontype, equally developing in the upper, dilute waters of the Kattegat and North- 
eastern Skager Rak. This is the Chaeto-plankton of CLEVE, so named because of some 
species of Chaetoceras being abundant in it. But as the quantitative analyse has shown 
Leptocylindrus danmicus to be by far the ruling species of this spring-vegetation, this 
might perhaps better be termed the Leptocylindrus-association. It prefers a temperature 
of about 5” and fills the Baltic coastal waters to an exceedingly variable extent, coming up 
in good years to a frequency of some 3—400,000 vegetal cells per litre. "Towards the last 
week of April, it will fade away, thus marking the end of the great diatom-production. 

In both of the associations described, diatoms are quite ruling components. Never- 
theless, two other groups of organisms are regularly present in some thousand cells per I 
at highest, namely naked peridinians of simple structure, the Gymnodinia, and small 
Protozoa of the genera Mesodinium and Laboec. In spite of their constant and rich occur- 
ring in our plankton, these groups were unknown before the pioneering investigations of 
LOHMANN, because they could not be caught by the tow-net. They are, however, strictly 
confined to the surface-layer, where the light is good. 

3. Later in the year, towards and during the summer, an other plankton-type is 
generated by the same surface-water, now heated up to 15”—18”. Itisgenerally known 
as Tripos-plankton, Ceratium tripos being a characteristic member of it. Other Ceratia 
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are frequent too, and later in summer, Prorocentrum micans reaches a relatively high 
rate of frequency. But diatoms are represented only by small quantities of Rhizosolenia 
alata f. gracillima, and the total amount of cells does never exceed, for the Ceratia, 1,700 
pro 1 and generally not half of it. Vegetable cells in total reach up to 3,000—5,000 pro I 
and animals — principally Laboemw— to about as much. This means one or a few per cent 
only of the winter- and spring-vegetations, when referring to the number of individuals; 
but if we consider the mass of organic substance produced, the proportion is improved 
in favour of the summer-vegetation, since a Ceratium-cell will hold in volume several 
of the common diatoms. 

4. While the Tripos-plankton is developing in a surface-layer of some 10—153 m depth, 
the underlying, salter water houses another association of peridinians, among which 
Ceratium longipes is the main species, and diatoms, among which Guinardia flaccida, 
Paralia sulcata and Cerataulina Bergonitr rank in the first place. We might call it the 
Gwinardia-association, and have to distinguish it sharply from all associations hitherto 
spoken of, because it is not endogenetic, but allogenetic according to the terminology 
of AURIVILLIUS, 1. e. imported by the now predominating southern currents. The Baltic 
affluents being only feeble during the warm season, a considerably higher salinity is 
found up to the surface than is the case during the winter-season. Itis of interest to have 
provided evidences of a quite brisk multiplying of Gwinardia and Cerataulina at the highest 
levels — 30 to 20 m below the surface — which they attained in high summer. Cfr table 
7 p. 10. It may be remembered, however, that the production stops at some few thousand 
cells pro I, not at hundreds of thousand, as in winter. No doubt, the lack of sufficient 
light stands for much in this result. 

The slowly developing Tripos- and Guinardia-associations? finally intermingle and 
become especially rich in litoral forms, since they rule in our waters for a comparatively 
long time, giving way, for all we know from now investigated series, to no other types of 
plankton until the Sira-plankton, with Thalassiothrix mitzschioides as a ploneer, reappears 
with the cold, Baltic affluents at about the turn of the year. 

Having thus been lead to distinguish four well defined plankton-associations in the 
Skager Rak, of which three are endogenetic and one allogenetic, but all of a typical and 
regular occurrence, we have further to deal shortly with some other formations, more 
sporadically met with in the boundary. They are partly of a northern, partly of a southern 
type, and will, as foreign to the Eastern Skager Rak at any rate, make their appearance 
in the Central and in the deep Norwegian parts of this arm of the Sea. Among the former, 
I have to note a Chaetoceras-sociale-association, with Ch. diadema, that enters with deep- 
water-currents along the Norwegian coast right into the bottom of the Gullmarefjord 
in early spring of certain years, but is absent in other years, when the same great depths 
keep absolutely empty of plankton, or almost so. 

In other years, on the contrary, as for instance in 1914, an association of purely 
southern character, revealing its origin to be the English Channel, will invade Central 
Skager Rak. BMzosolema Stolterfothii and Rh. fragilissima being its leading species, 


! Gwinardia, suffering more from the cooling off of the waters, disappears earlier in the autumn, 
whereas Paralia continues to multiply and gets the predominance in November. 
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besides the common Paralia and Gwinardia, it cannot be identified with the ordinary 
Guinardia-formation of the so-called Southern bank-water, reaching us in summer and 
autumn. 


2. Influence of hydrographic conditions on the power of multiplying of the 
different plankton-associations. 


The hydrographic factors, affecting the growth of plankton in the first line, are 
these three: light, salinity of the water, and its temperature. I will not undertake to 
range them in accordance to their relative importance for the biology of the waters. 
A sufficient amount of light has certainly proved to be indispensable for the production 
of rich vegetations, but also a proper salinity, within quite narrow limits, was in a great 
many cases found to be a conditio sine qua non for a propagating to get on. There are further 
cases, when a difference of a few degrees alone seems to account for the development 
stopping or going on vividly. The temperature does not exercise a direct influence only 
upon the growth, as is clearly seen from the fact, that some formations are stirred up 
to multiplying by high temperatures and other by low ones. In the latter case, it can be 
but a secondary effect, owing to a larger quantity of dissolved gases at low temperatures, 
especially carbonic acid, and possibly to a paralysing of destroying agents, acting upon 
the protoplasma or other cell-contents. 

Nor will it be forgotten, that several other factors have to be paid attention to, 
each of which being equally capable of stopping the growth, if present at a minimum. 
Such are a sufficient rate of the necessary aliments and of oxygene, dissolved into the 
water. But we can dispense with discussing them here, since a supply as well of the ne- 
cessary alimentary stuffs as of oxygene, sufficient in most cases for the rate of generation 
enabled by the physical conditions, may be expected to be present as a rule, at least 
near the coast. It cannot be doubtful, that even the fresh supply of aliment brought 
from land by the Baltic Current, highly favours the developing of the diatomaceous maxima 
in the cold season. For a similar reason the stations close to land generally exhibit a 
much richer plankton than those situated further out, in perfect accordance with the 
theory of GRAN. 


Influence of light. 


As T shall endeavour to give later on a special survey of the optimal conditions for 
growth, needed by the different species, a few instances only may be quoted here in order 
to illustrate the capital influence of light upon the development of whole formations and 
their leading species. 

In the following diagrams, the frequency of a ruling winter-diatom, Thalassiosira 
Nordenskiöldit, at S. Skag 0 in February is reproduced, once in 1912 (”/,), according to 
GRAN's tables, and then in 1914 (>/,), as found by myself. The difference is immense. 
Now the mixed layer of towards 30 ”/,, salinity, preferred by this species, is not found 
before a depth of c. 30 m in 1914, whereas it lies at c. 15 m in 1912. It must, however, 
be admitted, that at another station, Extra IT, the limits of salinity do not alone explain 
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similar differences; we are thus led to make also the somewhat higher temperature of 
ec. + 2 to + 3”, ruling in February 1914, or a repulsion by the huge Baltic water-masses, 


responsible for the slight prospering. The great maximum of GRAN was found 
atr0Rtor ls 
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Fig. 2. Thalassiosira Nordenskiöldit. S. Skag. 0. 15. II. 1912. 


The spring-development of Leptocylindrus is equally very dependent on light. 
If the two following diagrams of the frequency of that species in April 1913 at the stations 
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Fig. 3. Thalassiosira Nor- 
denskiöldii. S. Skag. 0. 
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Fig. 4. Leptocylindrus danicus. S. Skag. 0. 26. IV. 1913. 


Skag. 0 and Extra II be compared, it will be found that the maximal number per 1, 
obtained at Extra II, is about twice as large at as S. Skag. 0, where 


mighty quantities 
of too fresh and unmixed Baltic Water fill the uppermost 25 metres. 
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Fig. 5. Leptocylindrus danicus. S. Extra II. 26. IV. 1913. 


Influence of salinity. 


A careful study of the small and isolated water-samples, that can be taken from 
any depth whatever with a water-bottle, has no doubt proved a proper salinity to be of 
greater importance for a multiplying, at least, of phytoplanktonts, than may have been 
generally admitted hitherto. As a matter of fact, a great many species are found in waters 
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within wide limits of salinity, as they are submitted to be passively brought into an un- 
favourable medium by sinking and by movements of the sea. But a look at their curves 
of frequency will soon make clear, what special exigences most of them have for 
salinity, as well as for temperature, to enable them to »flower». The different asso- 
ciations of plankton, living in the Skager Rak and spoken of above, have thus been 
shown to require, each of them, a special kind of water for propagating. The Sira- 
plankton grows in a cold and dilute water of nearly 30 /,, the Leptocylindrus-asso- 
ciation in a somewhat warmer water of about the same salinity, the Gwinardia- 
association in a rather warm and salt (34—35 "/,,) medium, etc. During a previousin vesti- 
gation of the water-system of Stockholm, I have come to similar results and found the 
plankton exceedingly sensitive as to small changes in salinity. Here, three different 
associations are localised, one to Lake Mälaren, a second to the big, slightly brackish Bay 
of Värtan just outside the city, and a third to the Baltic Skärgård outside of Vaxholm. 
None of them is able to live within the boundaries of the other ones as an intact forma- 
tion, and there are exclusive species for each of them, though other forms may stand the 
differences between two of the water-kinds. 


3. Persistence and recruiting of the formations. Röle of the sporification in 
plankton-diatoms. 


Already the present material has furnished convincing evidence as to the mode of 
persistence and regeneration of our common endogenetic forms from one flowering sea- 
son to another. It could be stated, that species such as Leptocylindrus and Thalassiosira 
Nordenskiöldiv are present in the Skager Rak all the year round, in more or less spread 
specimens, that may be supposed capable of division again, as soon as allowed by the 
physico-chemical conditions. Now a large number of the frequent neritic diatoms change, 
as is well known, into so-called resting spores" at the end of their maximum development, 
and it has been suggested, especially by GRAN, that such spores are sinking to the bottom 
and will germinate in a coming season of vegetation, after having »oversummered» there. 
As far as the Skager Rak is concerned, I have, however, been led to a somewhat different 
opinion, which does not of course mean, that GRAN cannot be right in other, special cases, 
where the nature of the coast and the movements of the waters are different. For the 
following reasons, an intermediate sporal stage does not seem to signify for the life-cycle 
of pelagic diatoms strictly what GRAN means. Firstly, many common and important 
species do not form resting spores. Such are for instance Sceletonema, the Thalassio- 
thrix and the Nitzschiae, Biddulplia avrita, Cerataulina Bergonii, many Bhizosoleniae 
among the neritic diatoms, not to speak of Guinardia and other more oceamic forms. 
In this case, there is but one possibility of regeneration open, viz. by division of a few erring 
germs of ordinary cells, that have managed to keep alive through an often long dead season, 
If this now proves to be possible for a number of species, the same mode of persisting 
cannot be denied for the other ones without binding arguments, so much the less, since 
ordinary cells of sporogene diatoms, as Thalassiosira, are really observed to occur regularly 


! It is not known, for how long a time they rest, and even whether they cam be said to rest at all. 
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and may serve as germs. Even Leptocylindrus itself belongs, I think, to the group just 
spoken of. Indeed GRAN has observed it passing over to resting spores, but this must 
be a rare case, since I did not succeed in finding such cells among thousands of Lepto- 
cylindrus, that I have observed. Only once, I saw it change into what may possibly be 
considered as microspores (zoospores), in consequence of its having met with a foreign 
water, too warm and salt for it. But the normal evolution does not seem to lead to any 
kind of spore-formation. MNecondly, it is difficult to see the profit of an intermediate 
sporal stage, destined to be passed at the bottom, for the cycle of life of pelagic algae, 
living in such a troubled and restless corner of the sea as the Skager Rak, where very he- 
terogenous and often exchanged water-masses are superposed. Under these circum- 
stances, the eventually sinking spores will constantly be exposed to dislocations by the 
under-currents, whose effects are strongly felt even in relatively isolated fjords, as the 
Gullmarefjord. Evidently, the major part of the spores will not be able to keep stationary 
over the resting season, and, as a matter of fact, they disappear completely from our 
waters soon after being ready, their further fate being still wholly obscure. 

Of course, such a striking feature of organisation as the formation of »resting» 
spores must point at a special aim and necessarily be of a great value for the alga under 
its typical mode of life. It is obvious, that a shrinking, a concentration of the living 
materia into mostly rounded, relatively small and dense spores will notably increase 
the power of sinking, by lowering the friction, and thus has the clear purpose of helping 
a pelagic organism, exhausted for outer or inner reasons with growth and multiplying, 
into deeper levels, be it in order to rest, be it in order to gain a new kind of water, not 
»tired out» as the one, from which the cell did emerge. I cannot help thinking, that 
just to be saved from exhausted water-layers, deprived of the necessary aliments by bulky 
vegetations or of a sufficient amount of gases by a rising of the temperature, is quite a 
good aim to justify a change into the sporal form, independently of where the spores 
will arrive the next time. 

Tf this need of reaching new water-layers be, as I think, the original inducement 
to spore-formation, we may further subject the possible fate of a spore to a closer in- 
vestigation. FEither of the following casualties will happen. 

1. The spore will not meet a water-layer, dense enough to keep it floating, and thus 
arrives to the bottom, where it may stay either until vertical currents lift it up again, 
as is generally the case in lakes, or until horizontal currents carry it away towards 
perhaps distant regions, as will mostly be the case in f. i. shallow parts of the Skager 
Rak. In lakes, the spores keep resting for doubtless long times; those of Rhizosolenia 
longiseta, for instance, the greatest part of a year. In the sea, we cannot state anything 
of the kind with certainty, since all of the actual periods of rest must not necessarily be 
spent by ungerminated spores, though here also this will seem most natural to 
expect from a biological point of view. On the other hand, itis very curious that spores, 
resting for a considerable space of time in our waters, from which they cannot possibly 
be completely expelled by currents, as GRAN has shown, should never be met with. 
Thus it is advisable to postpone all hypotheses regarding this problem until more of 
positive knowledge has been accumulated. But whatever the coming fate of the spores 
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may turn out to be, I am compelled from my present experience to deny any lasting 
dwelling of theirs on the bottom of the Skager Bak. Still, I intend to continue the exa- 
mination of bottom detritus at the Swedish shore for at least a year, in order to procure 
still more reliable information concerning this question about the spores. 

2. The spore will meet, especially in deep basins, with a water, dense enough to 
prevent further sinking. The species then has simply gone over from a form, fit for 
pelagic life in a less dense water, to one adapted for pelagic life in a denser water. As a 
sinking means withdrawing from light, this last mode of pelagic life must be a more or 
less passive one, until the spore, by drifting continually, happens to meet again with 
conditions, congenial to a more intense activity of life. 

There are, I think, several circumstances speaking in benefit of this view, that 
reduces also the spores to an essentially pelagic mode of life, above all its generality. 
Then out from it, we are capable of envisaging the biological changes of all pelagic algae 
from one common point of view. A continual chain of types can be formed, from regularly 
spore-producing species, as many Chaetoceras and Thalassiosirae, then more seldom and 
accidentally sporal diatoms, as other species of Chaetoceras, over to species, never form- 
ing spores, but having chosen another, less radical method of increasing their power of 
sinking at the beginning of resting periods, namely a general thickening of the walls and 
passing over to a more clumsy or stout structure. Fine instances of this latter kind are 
provided by several limnetic, pleomorphous species of Melosira (A. CLEVE-EULER, 
1912 IT), and also by pelagic diatoms as Corethron and Hucampia balausticum (KARSTEN). 
GRAN has drawn attention to the variations between slender and robust races of the 
forms lacking spores, as Chaetoceras decipiens and Biddulphia aurita. Going still further, 
we find some eupelagic forms, getting out of play simply by making their cells heavy with 
heaped assimilates. This I have observed in Leptocylindrus danicus and Rhizosolema 
Shrubsoler. "The last link to add is a group of eminently pelagic diatoms, whose more 
or less needleshaped cells do not display any visible changes whatever, but where the 
floating power is modified, when needed, by the forming or dissolving of colonies. In 
the sea of Skager Rak, this group is chiefly represented by Thalassiothrix nitzschoides. 
Under special circumstances, the last quoted type gains quite the upper hand, as I could 
show for the Värtan by Stockholm, a rather large and deep, almost isolated bay of the 
Baltic, with a feebly brackish water, stagnant in the depth (19i2 I). The reason is not 
difficult to find out; indeed, the Diatoma-formation of Värtan presents itself as the result 
of a natural selection, allowing only such organisms to persist, as are not subject to sink- 
ing easily at any stage of their life, but remain constantly, to the highest percentage 
possible, floating in the only habitable, thin surface-layer. (In the main water-masses 
beneath the thin surface-cover, the plankton is killed by lack of air.) 

I think we can take this particularly clear case as a starting point for trying to 
understand something of the regenerating problem in the Skager Bak. Taking first the 
Thalassiosirae and similar discs of the winter-plankton into consideration, we know, that 
their centre of distribution is the great Arctic Ocean, and may consequently expect their 
general features of evolution to be in special harmony with the physical and hydrographic 
conditions of the Arctic Sea. A formation of resting spores, characteristic to these forms, 
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must thus be an adaption to the hydrography of that Arctic water. Now there is a period 
of the year, when the Scandinavian coastal waters offer exact the same ice-cold and pro- 
perly dilute water, to which the Sira-formation is accustomed. It develops and propa- 
gates luxuriously, thanks to a good supply of alimentary stuffs, but it is by no means 
sure of finding afterwards the same conditions of rest, nor the same chances for getting 
the spores preserved and brought into favourable germinating conditions, as in its Arctic 
home. Put it that a transition to spores is only partial, while other cells keep unchanged; 
then there will always be a predominance of the lighter, ordinary cells kept floating near 
the upper surface after the general mixing through in November. The spores must then 
necessarily be handicapped as germs for a new generation to develop in the undermost 
part of the subsequently outbursting Baltic Current. There must in other words be a 
selection, attempting to diminish the disposition to spore-formation. 

Out from this reasoning, I have looked for data about the relative frequency of 
spore-formation in the Skager Rak and in the Arctic Sea. From the latter, exact infor- 
mation is unluckily not to be had as yet. In his report on the Campagne arctique of the 
Duke of Orléans, MEUNIER (1910) states most of the Thalassiosirae to occur with spores 
in formation or ready. By Th. Nordenskiöldii they were, however, very rare, by Th. 
gravida on the contrary common, as well as by Lauderia glacialis. "These samples were 
fished round Nowaja Semlja in July—August 1907. In the Skager Rak, GRAN in February 
1912 seems to have found only one species readily changing into spores, viz. Lauderia 
glacialis, the season being apparently too little advanced yet for this phenomenon. In 
my material from February 1914, spores are found in Chaetoceras contortum very rarely; 
in Thalassiosira gravida and Th. fallax MEUN. less rarely, and in Thalassiosira Norden- 
skiöldit only once, in a bottom-sample from S. Extra II, where they attained 2 ”/, only. 
At this station, spores were as a whole more common than elsewhere, amounting to 
10—20 /, of the total number of cells for Th. gravida and fallax. This seems to be the 
maximum percentage for our waters, as far as yet known, and there is hardly any binding 
reason for looking just to this minority for the preserving elements of the race. 

Also the Leptocylindrus-association passes into spores before resting, at least as re- 
gards some more or less common species of Chaetoceras. I have observed spores in Ch. 
contortum, Ch. debile and Ch. constrictum of this formation, and further in Ch. sociale and 
Ch. diadema, that have to be separated from the former association. Only in these last 
species, the changing into spores is fairly complete, which is of a so much greater interest, 
as no species could afford a better support for the pelagic spore-hypothese, if we may call 
it so, than does this minute Chaetoceras sociale from the nature of the spores themselves. 
In regard to their small size (diam. c. 5 v), they must necessarily sink only very slowly 
and get whirled up by the slightest movement in the water, should they succeed in getting 
to rest at the bottom. Moreover, they keep several together, which must increase the 
floating power. As in other species of Chaetoceras, this feature is caused by the old and 
empty cell-walls holding together by the setae long after the spores are ready-formed. 

If the persistance of chains after a complete passing to the sporal stage is a feature 
of pelagic adaption, this may also apply to another feature, viz. the prominences, such 
as branches and hairs, so common in spores. An adornment like that of the spores in 


60 ASTRID CLEVE-EULER, QUANTITATIVE PLANKTON RESEARCHES IN THE SKAGER RAK. 


Uhaetoceras diadema is incomprehensible, if it be not meant to contribute to the floating- | 
power, after the spores have slipped out from the old cell walls, and the species is, as is 
well known, one utterly ready to spore-formation. 
Finally, a diagram of the frequency of Chaetoceras sociale, mostly present in spores, 
will show the huge mass of these spores floating at a middle horizon in the deep parts of 
the Skager Rak. Downwards, the diagram continues for still some hundred of metres 
as a regular asymptotic curve. 
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Fig. 6. Chaetoceras sociale (the unbroken line) and Leptocylindrus danicus 
(the broken line). S. Skag. 8. 25. IV. 1913. 


Fig. 7, finally, illustrates the various amount of diatomaceous crops, evaluated 
in ind. per I, at S. Extra IT at different seasons. 
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Fig. 7. Numbers of diatoms per 1 at S. Extra II. 
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Tablet lI  Skasen 


:O 
> 
Station (Skag. 16) 35 S. Skag. 0 S. Extra 11 S. Skag. 5 
58” 19' N. | Mi2 57? 41'N. 11?24'E. 57? 438! N. 11? 07! E. 57” 421N. OMG 
11? 33' E. | 
Date 0/8 19/8 16/8 16/8 16 /g 


Depth (m) 10 TITS ESO 0 020 | 30 | 40 | 50 | 60 | sol 0 10 | 20 130-138 | 0 | 101 20088 
Temperature C” 16,84 6,30 | 4,87 116,27 16,77 16,04/15,60 15,35|/14,50 12,27 10,351 16,10 16,43 16,67 16,60 16,54115,55115,89 16,29 16, 
Salinity ”/oo | 29,9732,721/33,35 33,51 33,69 33,75/33,69/33,891 31,69 | 32,52 [32,66 32,74/32,77130,82 31,96 33,06 33, 
Quantity exam. (cc) | 50 150 I 50 1100 1100 100 100 100 | 100 | 100 | 100] 50 | 50 | 50 | 50 | 50 I 50 | 50 | 100 | I 


ee i 


| | | | 


Plujtoplankton. 


Chlorophyceae. | . | | | 
Halosphaera viridis SCHMITZ . | | 
| I 
Flagellata. | | | | | | 
Distephanus speculum (E.) HAECKEL . . » « « ATG . å | 10)! 201 40 | 20 20 ESOTEE HO AON BONE . | Å 3 
I I | 
Ebria tripartita (SCHUM.) IEMM. . s ..s oc. ss 201 3 SL ÖRE 5 Ö SK | 
I I 
I I 
Peridiniales. | | | 


Gymnodiniaceae. 


Amphidinium diploconus Dn. Sp. «. s . s ee & « ske : : SA: MEET I 3 al a [agg : 5 2 o . är NR ; | 
NON SUM: LOHM: sar se der a 6 je, (6 Gå fé jer. ta sr sr å 6 3 - ev fin er o SLI Co 3 : 3 S 5 ö o 5 
SEFrötundatum LoHM.: ss ec sve er ses SN . O : . 3 : Or | 

[= Telong atum D. SP.rsca sc sor erta er an is NE o . SUI s Mr | oo : : : SKR le > 5 . . MA 

| Gymnodinium medium n. Sp. . .. . - .. sc) « : ; sl re ov || Sö : Sö 40; 60| | 
= PUusium Di SP:ca sr 8 eder Re ce a SE si Ke ; / SIE : å SL TRA AE BN NES å EE - 1 
= MOPUStUNI ML, SPI, 6 vs es Le side Bier SN SA KROM Skölj 40 SE TOT 201 ES Ar . : Allee . 1 

| SF LdUDIUM NM ISPs 6 ssier er se sn 5 dj dns SÅNG 20 | | | | Al : 
| sTteredo, POVUCH 4, & serve se Gris van se 6 fee NS ISS : | . | 

IE Viestificil IDCHUTT «+ « svs Vä lö se tee KeA 5 | | | 8 | | |; | 

Spirodinium fusus MEUN; oo . ss ss & ss ds S 4 STA Aa | 5 é 


Byrocystis lunula SCHOTI CO: ess je «de spysnss hfl ES ; 250) TON SON TOR En å 201 201 100) 201 6001 |. | 2000 


Prorocentraceac. | | | 


Prorocentrum micans EHB. s Id20) (2001 . | 920 Ol 250 | 70 | 10 Le le ; (an (420 ren VEN Ö len 100 - 1 
=""scatellum NCHERÖDER «is stel wwefa Le fel Ls 40 5 é - TONER SN SRS GSE I ss Å ; å 20 | : 5 3 z 
Peridiniaceae. | | | | | | 
Exauviella baltica LOHM. co söe e 6 6 & 6 ob we SEED ; : 5 | å : ; AA) ml ö ; « Hild NER . 3 
| S=NO PIOHMSA IN SPA ce a fö Heleen gå hek isl nte 15 Herred rak [DES : SN |. ÄN Ina « | 40 
= IP OLLOTA TA (GRAN 16), 5 1sn Sekel ue elen lar förre fe tal KAO NGE: : : Ad ; ARE 2 Me ; al de lö or SR : & HOS 
Goniodoma complanata 1; Sp. - « «= s « sc . «| 200 Å N / : | - S O | SÖN re : 201 . ör Ulla der ol - | 2008 
[GE "Ostenfeldii PAULS: os sie NE : : . e SAS EA 5 : SN T00: SE | 
(RES OVIfORMIS: Ni: BP. ts fer ar fee 6 de <A gr NNE | : é : a | / Gr [SR SR 140 | | 
— sp. (= Exauviella globosa GRAN?) . . . « «| + 18 ; : é ; VA PES Ee soNar 5 | : SE 3 . 5 
fogar COIMPTeSSUNI MA, SP:qs ca sc rie ev (ej ei) ks G Å å AE : BE Rd MS 1 3 . : SME 5 : : JIE 
| — danicum Pauzs. (in Skag. 0 united with | | | | 
| Goniodoma Ostenfeldii?) . . «. sc s cl »« |s . | 130] 110 | 10) . | 10 > ö 5 220 | 260 [996 . . «ÅL SG | 
HOLM CU ASP: ste. a errenAs a el (Sser (6 Bsp RES 3 : : ENAS ER [ER : 5 : SKA (ES | | | 
| E= trochoideum STEIN «+ ..c s «» s 6 s 6 = & al se | cs . 1 1001 250 | 110) 30 | + : 10 SES GONESR | | 
| a tlen ua Um ABN, såsr ee a eder EE | ; : 6 (ERS (EE (ES | > FA NTA | ER : ; . | | 
| Heterocapsa triquetra (E.) STEIN . . « > » » » «| | hg SNS | 40 | 40 | GO a s JE | . 
lEyrophacus: horologium STEIN « « = « «« ss e | : | . ö ö Sy NR o | 3 ö | SN . | 3 | Aa . : | : | ff 


| Protoceratium reticulatum (Cr. & LACHM.) BUTSCHLI | 140] 201 . AR REN [ER rn SSK Rs 100 | 201 


! (Empty cells). 


KUNGL. SV. 


VET. 


AKADEMIENS HANDLINGAR. 


BAND 5/7. 


N:O 7. 


63 


200 | 


S. Skag. 6 S. Skag. 8 S. Skag. 9 
57” 56' N. 9? 40'E. 58? 10! N. 9218'E. 58” 21' N. 8?56'E. 
16/3 15/8 1578 
öl] 20 | 30 | 40 | 50 | 60 | 80 | 100] 0 | 10 | 20-140 | 50 | 60 | 80 | 1001 150 | 200 | 300 | 0 | 10 | 20 | 30 | 40 | 50 | 60 | 80 | 100 | 150 | 
39/14,66 11,10 11,06 10,89 10 81) 8,05) 6,85116,66 15,14 7,18| 5,99 5,90] 5,89| 5,86 6,07) 5,90] 5,86/ 6,03117, 16 15,82 15 »61/ 14, 52113,69113, 18111 88110, 11) 7,50) 7 ,26| 6,96/ 
58|34,69|34,34 34,34 34,34 34 Tk '69/34,94|26,65|29,56 34,58 34,78 34,87 34,94 34, 197 35.01 35,03|35,05 35,0 |22,9233,53 33,82 34,07 34,25 34,36 34.34 34,61 34,70 34,90 35,03) 
)0 | 100 | 100 | 90 | 100 | 100 | 100 | 100 | 50 | 100 | 100 | 100 100 | 100 1100 | 100 | 100 | 100 | 100 | 100 | 50 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 
| I | I | I I | | 
| | 
| | | | | 
ÖV | | | 
| 240 | lös 2PläGe | 
: t 3 70 | 3 | | 10] 
10 : | | | 
: 10] 10] SE 
I I 
. s | -I0 | | 
; | 30 | | 
10 SOM | | o 
I 
> : 20 | 60 | | Inga | 
3 NES 10. | | 40 | VERA 
Bs EN 20 | | | EN 
| | I I | 
file ls | HM | S 
. 5 . 190 | | a 
le |, | | | 20 : 
| | | 
3 TOR [ag 10 | 
k 10 | I 
| | | 
I I 
| | EES | | SER | 
ÄRE 20 | 10 | (10) : | 620 | 60 | 20/ 20 | 
I | | I I | 
. | | | | 
| | O 
3. a RSA KE E | 120 10 (a 
10 | 10 | 10) 20 | | | IE | | 
. : 20 | 501 | 40 | så .« | 100] | | 5 
Ö å : | | | | 80 | Sd | 
: | | | Så 90 | 10 | 
| | , | fö | oo | c PG | 
| | | | | I 
J . I . 20 . | | . | . . I 
- | 30 | | 10 | | 30 | 
| | | | 
| | | | | | | 
B0LE30 |-10; 1-7. 10 | 20 | EN 9801 301 EE 20 | 
1 10. 20) 19011 10 = | 107 20 | | 
5 | | löb | | 3 ; ; | 
; -— 20 | EG | 10 | : 
5 | : | 6 | OL RARE 
öv. I 50 | 20 
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Table TI (cont). 


S. Alsbäck|l 3 = 
Station (Skag. 16 3 5 
158” 19 N. 1 KR 
INSE 4 D 
Date | 20/8 2 
ST - Depth (m) 10 
Temperature C” 16,84 
Salinity "/oo 
Quantity exam. (cc) | 50 


Nephrodinium nivale MEUN.. 


I Ceratium batavum Paurs. . 
| — bucephalum CLEVE 

| — furca (E.) CL. & LACEM. . 
— fusus (E.) DuJ. 

— intermedium JörG. .. 
— lineatum (E.) CLEVE - 


— longipes (E.) CLEVE . 
— macroceras (E.) CLEVE 
— tripos (O. F. Mötrr.) NITZSCH 


Goniaulax polyedra STEIN. . 
— polygramma STEIN . . ..« 
— spinifera (CL. & LACHM.) DIESING 


— triacantha Jöre. 


| Peridinium cerasus Paus. . . 
— conicoides Paurs.. . 

— crassipes KOoFoIp 

— depressum Bar. 

— divergens EHB. . 

— Granii Osrtr. ... 

— monospinum PaAurs. 

— oceanicum VaANH. . . 

= pallidam ÖSTF. « 

— pellucidum (BERGH) SCHUTT 


— perminutum n. sp. . 


— roseum Paus. 


— Steinii JörgG. . 


— spp. (young ind.; in Skag. 0 spores, accordin 


to PauLsEN's hypothesis) 
Dinophysis acuminata Cr. & LACHM. . 
— acuta EuHB. 
= FAECHIOA CLEVE. 06; ce a 
— norvegica CL. & LACHM. . 
— rotundata Cr. & LACHw. . 


Phalacroma Rudgei Murray & WHITTING 


Peridiniales, undeterminable cells and cystae . 


Pterospermataceae. 


Pterosperma Vanhoeffeni (JÖRG.) ÖSTF. . 


Bacillariales. 
Unknown disc 


Paralia sulcata (E.) CLEvE 


Diplopsalis lenticula BercH f. minor CLEVrP 


140 


60 


I 


40 


0 10 20 


11” 24". 


S. Extra II 
IE OR 


50 | 60 | 80 
14,50/12,27/10,35116,10 
33,75 33,69 33,89131,69]| 
100 | 100 | 100 

| 
| 
Le 
20 
20 
| 
201-10 
öl OL 
| 
[Npetö 
10 
10 
[rs 
| | 
| 
90-80) 70 
10 


150.250 | 1260 


16,67 


20 


200 


20 | 30 | 38 
16,60 15,51[15,55 15,89 16,29 
32,66 /32,74 32,77|30,82/31,96 33,06! 


50 | 50 | 50 | 50 | 50 | 100 


S. Skag. 5 
9” 


10 
10 


22 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 517. N:0 I. 65 


S. Skag. 6 S. Skag. 8 S. Skag. 9 | 
57” 56' N. 9” 40'E. 58” 10' N. 9”18' E. 58” 21' N. 8” 56'E. | 
16/8 15/8 285 


Il 20 | 30 | 40 50 | 60 | 80 | 100] 0 10 | 20 40 | 50 1 60 | 80 100 | 150 200 1300 I 0 1 10 | 20 1 30 1 401 50 | 60 | 80 | 100 | 1501 2001 
39/14,66/11,10 11,06 10,89 10,81 8,05 6,85116,66 15,14 7,18 5,99 5,90) 5,89 5,86 6,07 5,90, 5,86) 6,03117,16|/15,82 15,61 14,52 13,69 13,18/11,88/10,11| 7,50| 7,26) 6,96 
58 34,69 34,34 34,34 34,34 34,36 34,69 /34,94126,65 29.56 34.58 34.78 /34.87 34.94 34,97 /35,01 35,03 /35,05/35,00122,92 33,53 33,82 34,07 34,25 34,36 34,34/34,61 34,70 34,99/35,03 
0 1100 | 100 | 90 | 100 | 100 | 100 | 100] 50 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 1100 | 50 | 100 | 100 | 100 100 | 100 | 100 | 100 | 100 | 100 | 


Bunn 


| 
I I | | T] I t 


s 10 = | 10 SS dl anles  N | 
: (IE | 10 [SR | | | a | 
i 0820: 1003 || [ae SÖ | s10-201) 5 ENTO | 
10 | 40] 70] | -30)| -10)| 20 |010-| :: | | 1] 220117--801) FO jos fe | 10) SN 
| | | | | | | | | 
40| 20 10) - 20 | 150 90 /| 20 | : TON 2201." TO An AON klo farsa I 
ME 12030 30 | | 10 a 20 10] =. | SEO) | | 
| I I 
SN EN 20 30 | ; 30 | 20 10 | 
| | | | I 
340 | 300 | 190 | 270 | 30 . | 30] 60 10 | 10 10 
| | | | I | 
70-30 | 30 : | 100] 10 30 | 10-10 
| | SEN | ; ESS ESR | | | 
Mor G0 | 401) 501,90] - | + | 100] 170] 180) 10.) | «po «fo ft ort os Leo) 1301), -20]| 120117 SONk4E Herred hast satyssn ER 
| | | | | | | | | 
ERS . . | 20 . I 
Ho. | E | 5 | 10 | 
I | I 
. + IH . 


| 
Bald: 301). 301) s20!101- Jes flss as P9: JOB]. INO JE | eff 1 - 1] 140 EG RR RO ER 10-10] 
I gr JlAaf. ol | LE 
| 
| 


lntad Re 
5 $ ed ie | | | | | 
s och | | | i | |! ttdkorssfio) 
| | = lIygs 20 | 50 20) 10 20 | 
| 20 | 2 | | 
| c 80 | 201 | : S : : S IS 2400 : SE HERE ARR ON läro : : 
; Så SA TE 10 Lao]. 2 RE ES TES |AEe I AE RE IR [RE EN Kr KL ES sd on 
d ; | . | | | ; | 10 | 10 
0 Rå RR 10 REN | be | 90 | | Se så 
EE sol Se IS le ISS | SES EES I SS ES EE ES 0 IE ER ES SR 
ae EA ER ENE EEE EO EE EE EO RO 
- . a | | 5 10-10 | 10 o 
ca RENEE ca Ps 10 sl | TT ES EE EE RA 0 TN EA 
i a AON | SE a GS frn MG NL les ER SE) 20 NS NGE 
| | 
äs 201 | || 10 | s . | 
å SM [10] 20-20-10 fs 160 | . | sö 
So | 20-80 —40/| 10 es 70|-40 sl | 
Si ve | | | S | | SA | 10! 30 | 
Dy ; | i | GI 0 30 | 10 YO SN 
oc EG SM 101 sad | IM: SLR | 30 | | | 
d 20 a 


Ork 201 > 30! 301 201 . 20/1 301 -. 80 å SHU ERA c : | 10 | 101 1001 1001 -. . . 208 EES EN aa 


RE EN RS SR EE a a a a lsd ok skleh od]  h 20 TO sl rä TOr| ctr 20 


2 ESS KG OR | eclG | RO | SSA SR I Sea AE MAG RR ES NE | IR re 
I 


« 17201 600 | 620] 570) 3201 60 60 Sr . AM LR vt ö SKA ERS Ks 5 : 190 | 190 | 520 . | 320 | 930 | 280 ? | 160 
Ki Sv. Vet. Akkad. Handl. Band 5T. N:o 7. 9 


I 

I 

I 

| | | | 
I I I 

I 

| 

I 

I 
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I8. Alsbäck|'? 
Station (Skag. 16) 1'3 & 
| 58” 19 N. | Mi2 
11” 33' E. | vå 
Date 2048 19/6 


Depth (m) | 10 | 115 1:50 0 | aL0 
Temperature C” 116,84 | 6,30 I 4,87 116,27 16,77 


| 
I 
| 
| 
| 
| 


Salinity ”/oo 


gravida CLEVE 


I . . 
| BLauderia borealis . 


Hyalodiscus stelliger Bair. 


— 


I 


Quantity exam. (cec) | 50 | 50 I 50 [100 | 100 | 
| ER | 

Thalassiosira decipiens (GRrRUN.) JÖRG. . 

Nordenskiöldii CLRve . | 
I 

Leptocylindrus danicus ÖCLeEyve . 20 60 

Guinardia flaccida (CASTR.) PERAG. . | 

Coscinodiscus oculus iridis EHB. . 

40 
20 
'Actinoeyclus Ehrenbergii RaALrFs . . 

Actinoptychus undulatus (BaIL.) RALFs . 

Rhizosolenia alata BricHrw. f. gracillima (CLEve) | 260 | 20 | 
hebetata Bai. f. semispina (HENSEN) GRAN | | 
fragilissima BERGON . | s 170 | 10 | 
Shrubsolei CLEVE . 50 
setigera BRIGHTW. . . 20 | 
Stolterfothil PeEraAG. . . SÖN: 
styliformis BricHrwW. 3 

| 

Bacteriastrum elongatum ÖCLEYVE | 

| 
| sil 120 
Curvisetum ÖCNEVB 0. s Ås es 6 «fe & El: . | 20 I 660 | 30 
difficile CLeEvE . | | 
danicum ÖLEVE . SN 
I 
sociale LAUDER . 430 | 
| Cerataulina Bergonii PeEraAG. . 
Biddulphia aurita (LYNGB.) BrÉB. . É $ 
40 20 20 

Thalassiothrix Frauenfeldii (GrRruUN.) CLEVE &GRUN. 
nitzsehioides GRUN. . . 
membranacea CLEVE 
retusa BrÉB.?. . 5 
Schmidtii LaGst. v. skagerakiensis n. var. | 20 7; 5 
sp. (Plagiotropis?). 10) 10 

I Gyrosigma distortum (W. Sm) v. diaphanum 

5 20 
tenuissimum W. SM. 20 | | 
I 


radiatus EHB.. 


Sp. « 


Sp. « 


varians LaupD. 


Chateoceras boreale Bain. 


Schättii CLEVE 


| Eucampia zodiacus EHB.. 


sinensis GREV. 


Synedra sp. . 


I Navicula distans W. Sw. . 


(CLEVE) » 


I 6 . 1 1 
| Pleurosigma Clevei Grus. v. cornuta GRUN. 


29,07 32,72 


ASTRID CLEVE-EULER, QUANTITATIVE PLANKTON RESEARCHES IN THE SKAGER RAK. 


S. Skag. 0 S. Extra II S. Skag. 5 
57? 41' N. 11?24' E. 51? 43! N. 11? 07! El 57? 42' N. 925 
15/8 16/8 16/8 
20 | 30 | 40 | 50 | 60 | 80 | 0 | 120 | 20 | 30 | 38 | 0 | 10 | 2001 
16,04/15,60|15,35|14,50|12,27 | 10,35|16,10|/16,43 16,67 |16,60|16,54|15,55'15,89|16,29|16 
33,35/33,51 33,69 33,75/33,69/33,89[31,69 32,52 32,66 32,74 32,77 30,82 31,96 33,06/33 
100 100 | 100 | 100 | 100 | 100 I 50 | 50 | 50 | 50 | 50 | 50 | 50 | 1001 
20 | 40 | 30 30 60 60 | : 
(SH 401) =. 1 mr. 
s | | 400 | 660 160 : | AG 
10 | 10 | | | | a 
: : Se e 40 | - 
| | | | 
70 | 40 | 101 80) 20 20 | | å 
20 | 20 | 101-40] 70 | | é 
[rs MÖR NGE: RS EE 
| 20 | 10] 10 201) "=. | 201 401 | 
| | | 
| | . . 
I ; | 40 | Å 20 
I 10| Al ERNA j 
10 | 120 [ages | 620 | 140 | 100 
10 | | | : II 
6041. .4 1 S0NEE50 20) 10] 10 
10 | 10 | 10 ll | | «1 
20 | SÅ 70 
| 10 | : 
| Rå 2 | 3 
SID ae | 201 Å s 
| | 20-140 | 40] 3 RE 
| ; | | | 
I. 1] 20 | 40 | d 
å | | 3 é 
Jak RR 
80 90 | 100 20 | (40) : 
I 40 | 
: | 100) - | 20 
| | 60 | 20 > | 
JE RN Le ee IRS 
| | ER 
10 | 70 | 70 | 220 790 340 40 | tf 
| ae 1 AO DRON HON 201] -. OK 
| . | | . . 
SM | 5 ; : 2 dl IG 40 
10 | 20 | 30 | 10| 30) 10 40 
30 | | | 20] 40| I 
| | | 
401 107) TONEN TO) TO | 20 60 
| I | | I | : . 20 
| I | I | . 7 
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S. Skag. 6 S. Skag. 8 S. Skag. 9 
57 56'N. 9” 40"E: 58” 10' N. 9” 18'E. 58” 21! N. 8”56'E. 
16/8 15/8 15/8 


20 | 30 | 40 50 | 60 | 80 | 100 0 140 20 1140: 1180: 1160: | 80 | £00 | 150 1200 Ih300:] OI 10 I 20 I 30 I 40 | 50 | 60 | 80 | 100 | 150 | 200 
14,66|11,10) 11,06 |10,89 10,81) 8,05) 6,85|16,66|15,14| 7,18) 5,99) 5,90) 5,89 5,86) 6,07) 5,90) 5,86) 6,03|17,16|15,82|15,61/14,52|13,69 13,18 11,88/10,11| 7,50) 7,26) 6,96 

,69/24,34| 34,34 34,34 34,36/34,69 34,94|26,65|29,56|34,58 34,78 34,87 34,94 34,97 35,01 35,03/35,05/35,0 22,92/33,53 33,82/34,07|34,25|34,36 34,34 34,61/34,70/34,99/35,03 
100 | 100 | 90 | 100 | 100 | 100 | 100 I 50 | 100 | 100 100 | 100 | 100 100 100 | 100 | 100 100 I 100 1 50 | 100 1 100 | 100 | 100 | 100 | 100 | 100 1 100 | 100 


U 


60 | 


(RO I SR AR I EA RA I AR 


201. | 110 | 
830 430 FI | PA SR SS NOR Sd HERE MES. 


40 | 10 | 10 


201! 5j 101 101 50:18 -LOR ES | TOR STORIES EE 20A EEE 20 


(ESS SEN RAL KS IE SASNO [6 (03 IS. Re TON STEEN TOMS AES OO 0r | SOM SON 


0/0) GGR RS | Ser RS OR 


| | | | | | 
| e . | | 
| Si 3 | i 
AS för | oc | | (180) 5 | | 
EE EA ES ES SR SR ED ER 04 | Ino | 
. s c | | s | > 
Sö os : | | 20 j | | | 
j sell | | 5 SK 
iso | 00 | vi | | Så 
20 10 NE. | | sd 
- | SRA - å = 10 . | | | | : ; 
4 5 10 20 S | - | | 
. . . . . > SN | 
SE 10 | sd | sr | do så fon bhälle 
SE RE CI EEE | | se LJ Ed nd I HR Ed en a IE 
; 40) 30) . | 101 301 40l . : SNES ESS ES . so IN er => 10 ka 10: ln] Bona g SE 
| End | 


Stl GAN SE ARE ES ES EE ES EG SR I EE 


| | | | 
. . - 5 c er | e | | : | Sr | 
. . . . I ed | | 
| | | | 
j å e | | | z : | 
I | || | | 
Hj c20) = | 201 101 301 20 Silke CS (Sa | | ; | 10 | 
RAL . | . | I | . I . . . I 
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Table I (cont.). 


ASTRID CLEVE-EULER, QUANTITATIVE PLANKTON RESEARCHES IN THE SKAGER RAK. 


Station 


Date 


S. Kalvö- 
fjord 


- 
(CJ 
- 


S. Skag. 0 
5T 4V/' N. 


11” 24' E. 


16/8 


517” 43' N. 


S. Extra II 


5/8 


117 O7ER 


Depth (m) 

| Temperature C” 

| Salinity ”/oo 

| Quantity exam. (cc) 


I Pleurosigma elongatum W. Sm. 
— Normannii RALFS . . » + ».« & 
— naviculaceum BRrRÉB.. 
| — planetonicum np. Sp. . . «ss. 0 ov 
Nitzschia hybrida GRrRuS.. - 
— longissima (BrRÉB.) RALFS 
| — pungens v. atlantica CLEve . 
| = Sp. (200) j£ long): «+ so ec ös 5 & 
| Undeterminable cells 


Zooplankton. 


Ova et cystae. 
Ova . 
Ovum hispidum, hystrix (CLEVE). . 
Bion multispinosum (MoEB.) LOHM.. . . « + « 


Protozoa. 
Rhizopoda. 
Raphidiophrys marina ÖsrTF.. . 


Cystoflagellata. 
INOcCtiluca. millaris SURIR « « s s « 6 4 ee 


Infusoria. 
Mesodinium rubrum LouM. 
Lohmaniella oviformis LEEG. . . . « . 
— spiralis LEEG. . . . . . .« 


CIaSSWlA JuNHG, oc .c fe ss 6 jie i, &. Bs NE 


delicatissima LEEG. . . 


emergens LEEG, . .. . ss ...« 


cornuta LEEG. 
ovalis LEEG. 


— rugosa n. 8p. . . 
= Strobila. LOHM,.  s . & + 3 snö SR Rd 
= vestita LEEG! . . « « « + « 
Codonella lagenula ID: sp. til: sc «Öl: src a 
Cyttarocylis denticulata (CL. & LAcHM.) For. . 
— elegans OstF. v. obtusangula ÖSTF. 
— helix (CL. & LACHM.) JÖRG. 
— iminutus: BRANDT .. « « sle.s « s 


Ptychocylis urnula (CL. & LACHM.) BBANDT +. « 
Tintinnopsis beroidea STEIN . 


Sera) (ej LR 


— campanula (EuHB.) DAD. 


Haävvlga. CONICA. ILOHM.... + « s s.ec 8 ss 8 bys 


= boöttnica (NORDQU.) LEV. « s-es 6 & eleke 6 se 


20 


80 


40 
60 


60 


40 


50 0 10 
4,87 |16,27|16,77 
29,07/32,72 

100 | 100 


40 


110 


90 
5 20 


400 


30 


20 


45 


20 
16,04 
33,35 
100 


30 
10 


30 
15,60 
33,51 
100 


10 


40 


40 
15,35 
33,69 
100 


10 


10 


10 


60 


50 
14,50 
33,75 
100 


10 


10 


80 


40 


10 | 


60 
12,27 
33,69 
100 


10 


10 


100 


80 | 0 


100 | 50 


20 


10 


90 
20 


20 


10,35[16,10 
33,89131,69 


20 


60 
20 


20 
60 


20 
16,67 
32,66 
50 


80 
20 
20 


120 


38 I 0 


50 | 50 


16,54115,55 
32,77|30,82 


10 


40 


60 | 10 


10 


20 


fa RN NE 


s- 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. 


BAND 5/1. 


N:O TI. 


S. Skag. 6 
57” 56' N. 9 40'E. 


16/8 
20 | 30 | 40 | 50 | 60 | 80 | 100] 0 | 10 
14,66|11,10 11,06 |10,89/10,81] 8,05! 6,85116,66/15,14 
,69/34,34/ 34,34 [34,34 34,36 34,69 34,94126,65/29,56 
100 | 100 | 90 | 100 1100 | 100 | 100 | 50 | 100 
10 | 
| | 
. -. . I . . I . 
10 | 10 201 30 | 101 10 
10 | 501 30 10 | 
20 
10 | 30] 101 80 | 10 
10 20 
10 
3 210 210 
ö 5 20 
2 20 | 30 201 ,20 
s 10 10 
10 10 ö 5 
c ö 10 60 
10 | ?70 20 ma. 
20110 
10 
A 90 
20 


S. Skag. 8 


58” 10! N; 9918'E. 


20 | 40 | 


| 7,18| 5,99 
34,58 34,78 
100 | 100 
| 
I 
40 
| 1480 
I 
feeds 
| 10| 20 
| 
| 
I 
| 
210 
| 20 
| 
| I 
170 | 240 
20-60 
| 10 
I 


15/g 
50 | 60 
| 5,901 5,89] 
34,87 34,94 
100 | 100 
| 
40 | 
60 
I 
I 
I 
10 | 10 
10 | 
1Or EE: 
50 | 30 
10 | 10 
| 
| 


10 


10 | 


10 | 


10 


200 


300 


| 100 


S. Skag. 9 


S8L21 NE 8250 BE; 


6,03117,16 
135,0 122,92 


150 | 200 | 


7,26 
34,99 
100 | 


6,96 
35,03 
100 


10 | 


1518 
OM | 10 | 20 130 |L40K] 50, | 60, | 80 | 100 
15,82/15,61 14,52 13,69 13,18 11,88 10,11! 7,50 
33,53 33,82 34,07 |34,25 34,36 |34,34/34,61 34,70 
100 | 50 | 100 | 100 | 100 | 100 100 100 | 100 
| | 
10 10 | 
| 10 | 
40 10 | 50 | 20 | 
| | 
| I 
I | | 
210 | 20] 10 | 
I 
I 
| 
| | 
20 | 
| | 
| I 
130 | 201 
240 | 200 210 
se 00 
90 | . 
12011 201 — | 
10 É | 
10 
20 | 
| 
| 20 10 
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Table I cont). 


Station 


Date 


| Tintinnopsis rapa MEun... 


— subacuta Jörg. 


— ventricosa (CL. & LACHM.) BRANDT . 


Tintinnus acuminatus CL. & LACHM. . 


— lusus undae ENrtz . 


— sgubulatus EnB. 


— Steenstrupii CL. & LACHM. 


I Infusoria indeterminata . 


Echinodermata. 


Ophiopolis aculeata 


I 
| r 
| Vermes. 
I 


Chaetognatha. 


Sagitta bipunctata Quor et GaAIim. 


| Polychaete. 


Larvae 


Rotatoria. 


| Synchaeta gyrina Hoop 


Crustacea. 
Cirripedia. 


Larvae 


Copepoda. 
Calanus finmarchicus (GUNN.) 
Microcalanus pusillus G. O. SARS 
Pseudocalanus elongatus Borck 
Anomalocera Patersonii TEMPLT. . 
Oithona similis Craus . 
Copepoda undeterm.. 
Copepoda-larvae: Nauplius . 


Copepoda-ova . 


Ostracoda. 


Philomedes brenda BaAIRrD. . 


Mollusca. 


Lamellibranchiata-larvae 


Prochordata. 
Fritillaria borealis LonM. 
Oicopleura dioica For. . 
Larvae 


I Zoea indeterm. 


Depth (m) 
Temperature C” 
Salinity ”/oo 
Quantity exam. (cc) 


[ST Alsbäck 


| (Skag. 16) 
O8FÖrGUN: 
PISaE 
203 
10X | lus 
116,84 | 6,30 
50 50 
80 | 

' 40 
| 
20 | 
| 
| 
20 | 
| 
40 | 
180 | 
| 
| 
20 


=S. Kalvö- 
fjord 


So 
&| 


50 
4,87 


50 


20 


60 


0 
16,27 


29,07) 
100 


20 


130 


240 | 


110 


10 


2:27 
33,69 
100 


30 


50 


S. Skag. 0 
TEA NI TIS BANER: 
16/; 

10 | 20 | 30 | 40 | 50 | 60 
16,77 16,04115,60/15,35/14,50 
32,72 33,35 33,51 133,69/33,75| 

100 | 100 | 100 | 100 100 | 

| 
10 
20 | 
I 
40 | | | 
10 Sh | 
| | 
I 
| 
| 
| | 
| | 
| | 
LR | 
I I 
I | 
(GM | 
| | 
| | 
| 
I 
50 20 10 
a 
| 10 


I 
I 


S. Extra II S. Skag. 
57 43! N. 117 07!EX 57” 42" N. I 
15/8 
80 | 0 | 10 | 20 | 30 | 38 | 0 
10,35[16,10/16,43/ 16,67 16,60/16,54115,55 
33,89131,69/32,52/32,66 32,74 32,77130,82 
100 | 50 | 50 | 50 | 50 | 50 | 50 
] 
I 
20 | 
160 | 160 | 100) 130 | 40 | 100 
20 
I 
20 
10 
5 
30 40 40 20 
100 
20 
201-20 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 517. N:0 7. Få! 


S. Skag. 6 S. Skag. 8 S. Skag. 9 
57”66'N. 9” 40'E. 58” 10' N: 9”18'E. 58? 21' N. 8”56'E. 
16/8 15/g 15/8 | 


20 | 30 | 40 | 50 | 60 | 80 | 100] 0 | 10 | 20 | 40 | 50 | 60 | 80 | 100 150 | 200 | 300 | 0 |-10 | 20 | 30 | 40 | 50 | 60 | 80 | 100 | 150 | 200 | 
14,66/11,10 11,06 10,89 10,81) 8,05) 6,85116,66/15,14 7,18| 5,99 5,90 5,89) 5,86) 6,07 5,90! 5,86) 6,03117,16/15,82 15,61 14,52 13,69 13,18 11,88110,11] 7,50) 7,26) 6,96/ 
34,69 34,34 34,34 34,34 34,36 34,69 /34,94126,65 29,56 |/34,58 134,78 34,87 34,94 34,97 /35,01 35,03 


| 35,05 35,0 |22,92/33,53 33,82/34,07 34,25 34,36 34,34 34,61 34,70 34,99 35,03 
100 | 100 | 90 | 100 | 100 | 100 | 1001 50 | 100 100 | 100 | 100 | 100 | 100 | 100 1100 1100 | 100 1100 | 50 | 100 | 100 | 100 | 100 | 100 | 100 1100 | 100 | 100 
; | | | I | [ 


| . . . . . . . . . sl . CAO | . . of . e . föndl| 
| I 

I 

I 


Fan ror (f300 LONE a foo fa lös als I I10l «I | > Isnsslutentoln0 90 | 30) + | 20 


ER ROR 30 luck |] | 20 fd: 30 1120] 20.1 + | 101 201 = | avd 130) 201 I 1 or) I 10 rar 11020 | 


10.) AA SÅDAN EA SIE Th SR (OR REA FT. i , é s . SR Ra) 


5 sd RONNE : . : 3 
ON = 110 INO IE SL ol 


ring rs BR JL Be EGO EE ER ER EE EE EE BON 2001 (TO ES EE I ETOM ERON 


EEE AS Ad ET LR Idee lögtlör Ol SS I a & Jos SAN SE IEA 


100 . . . . . RN Erna 1 cb . . cd 


72 ASTRID CLEVE-EULER, QUANTITATIVE PLANKTON RESEARCHES IN THE SKAGER RAK. 


Table IL: 


Skager 


i 


FE ON at då oe AR 


Station S. Skag. 0 S. Extra II S. Skag. 5 
OTETATI SNES ES 4 577 (SNI TI TIER: 57” 56' N. 9? 40 
Date Su Sh Su 
Depth (m) 0 | 10 | 20 | 30 | 40 | 50 | 60 | 80 | 98 | 0110 | 20 | 30 | 38 | 0 | 10 | 20 |" 30 
Temperature [Ok 7,76] 8,40 9,10 9,19 9,27| 9,23 8,62| 8,10! 7,74] 7,69] 7,75) 8,59) 8,62 | 8,96 7,93] 9,04| 9,46 9,9511 
Salinity ”/oo 33,06 33,26/33,57 33,60 33,73 33,78 34,11 34,52 34,72132,52/32,63 33,12 33,39133,24 33,66 33,80 34 11 
AR Quantity exam. (ec) | 50 50 |100 | 50 | 100 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 100 100 
Phytoplankton. | | | 
Chlorophyceae. | | 
Halosphaera viridis SCHMITZ . | | 10 
Flagellata. | | | 
Dinobryon pellucidum Lrv, . | | 10 | 40 | 10 
Phaeocystis Pouchetii (Hartiot) LAGH. | | r + | S 
Dictyocha ibula HAB, «le a ce else ve 6 Fe ej saa IR RE | 5 | | | s 10 | 10 
Distephanus speculum (E.) HAECKEL . . » » » « » «| 20 | 80 | 10 | 100 | 10 10 | 120 | 90 | 60! 60 | 50 | 701/ 210/| 2601 250 
Peridiniales. | | | | | 
Gymnodiniaceae. | | 
Amphidinium amygdalus n. sp. . | | | | 10 
— diploconus n. sp. « ; | | | 3 | 
— Urnula nn: sp... | | . | 
Gymnodinium dubium n. sp. | | | | 40 å 
— ?gracile BERGH . | | | | | 
—=WFfabarn.8p. | | | 1101 o10 
— Lohmannii Pauis. : ör ic c | 
— medium n. sp. . 10 10 | 60 | 270 [280 | 201 : 
— robustum n. sp. . | | 3 : 
— teredo PoucnH. | | | | | | 5 i 
— Vestificii ScHörr . | 40 | åre ; 30 ? 
EN | |A LEN 20 HE 
| Spirodinium fusus MEUN. | | (I o SI o 5 
IRTOrOCeN (tum micCaANS: HHB. (0: cs «oo fee pe so cs eo il 20 | | 20 20 | 10 | : 150 | 130 | 100 | 10 | 10 I 1007! 160 60 | 20 
— scutellum SCHRÖDER 20 | s | 10 | c 10 | 10 
Peridiniaceae. | | | | 
Exauviella baltica LonM. S | | Fa Sv SH | 3 4 
— oblonga n. sp. 2051. «| 40 | 10 | 40 | 10 | 20 20-20-20 20! 40) 50| 
— perforata Gras . 280 | 30 | + 1250 |280 30-70 7060 | 90 | 230 200 | 250 | 270 
— marginata n. sp. | 201 101 70 | 101 701 1201 3301! 300 
Goniodoma angulata n. sp. | | | 10 5 . 
- Ostenfeldii PauLs. | | | | 
— nitida n. sp. | | | 
Glenodinium compressum n. sp. - | | sill : : 
— danicum Paurs. | | | 20 | 101 30] 101 301-20 
—"solidum Nn. Sp: « .. & 66 ev | | [eN | ] 
— trochoideum STEIN. . | | 10 | | 10 
| Heterocapsa triquetra (E.) STEIN. | i REN . | 
Pyrophacus horologium STEIN. . | | El 3 
Protoceratium reticulatum (Cr. & LACHM.) BUTSCHLI | 5 210 RE | 
| Nephrodinium? attenuatum n. sp. . 10 | 40 | 


—T 


[SV] 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 51. N:0 7. 


m-ber 1912. 
S. Skag. 6 S. Skag. 8 SYSkas: 9 
57? 56! N. 9? 40' E. 58? 10' N. 92 18' E. 58? 21' N. 8? 56' E. 
Sju ut 1 Jia 
B0 | 30 | 40 | 50 | 60 | 80 | 100] 0 | 10 | 20 | 30 | 40 | 50 | 60 | 80 | 100 | 150 | 200 | 300 20 | 30 | 40 | 50 | 60 | 80 |100 | 150 | 200 


9,45| 9,62| 9,91! 9,89 9,83] I,47| I,40 1401 75 45145;851,.0507112;95|15691 15:65) 1557] 1,12 6,84/ 5,96) 5,93 6.92 1.30 9,61! 9,99! 9,74] 9,75! 9,13| 7,87) 7,63) 7,13) 7,08 
4.13 34,2934,45 34,51 34,52 134,63/34,61|29,99| 30,59/31,40| 34,11/34,74/34,83 34,87 34,96 |/35,05 35,05|34,99|35,03|27,2127,79 32,32 33,33 33,58 33, 77 34,18 34,78 34,$8 34,99 35,01 
100 | 100 | 100 | 100 | 100 100 | | 50 100 100 100 | 100 100 | 100 100 | 100 | 100 100 100 | 100 100 | 100 100 100 100 100 | 100 | 100 | 100 | 100 | 160 


fp JT (It AA free Vr Nr (RE SINE rd [EAA (apa Teese |(eONSrane [SINNEN [een Tr a 1 Länet fr 


s 10 s . 3 a : : e 5 t a e . . . . 10 10 . 10 . 10 | 

| 10 | 10 

å - ! : ; : : r s . : : | 

301 10] 2001-50 | 170 | 20 | 30) - ; SÅ 10 | 10) ; ; É ; 10 d MAD SAN é 

B0| 30 100| 40 | 80 60-| 60 | 4401 530 | '60 | 60.1 20 | . | + I . | 10 | (101 (10) 60 :| 70 | 10 | 50 | 40 | 10 | 10 

å 10 

10 10 10 
å 10 . Ö 

. - 10 

el td. ög) AR RE VE z 

Bel 20] 10 | 301 50 301 SONNS2 OR EES IE nada SAR SE Ia lg sr om ASA IKE 

REP I od lod0 0 LARS ES ESS fa STO | a ls Fl SA ES I SA RSA RN ALE o 

KET oh dl. 701150 Jar fi n40k | 120110 | TO I a | as lärs SS 0 SI te) Area ÖRE 

rd dl. 0) iom) GE BES Sr a YE RES 3) [EG fr MR BE RER SE 

Rea cl dl. kl le, HUSS |A GR EAA fara KÖR LA LS ERS RS ER I EN 

j s é 10 : 3 - ö : g c S : E 10 Å 5 a o c o é : 5 

jod jo. oa IGN NGT HAS lien 0 ES RS FDA 1 ERA EE RR Fa NA sa 

Hce dl 2 EON a 0 NA AE SEG TES EE ES 2 RA rd [IRAN RS RSS 7 SS Syd 
| | 

BIR KON odds FO DG Er BEEN CGT KSS Aa FER 5 ER FE EA ER EE TT a 

Hl 201) . SÅ PED ed OR a Hä SRA LA TER EN GR SE ES AG a ES RE 

80 | 110 | 110 | 50 |160 90 SÅ a RAD I IR LR SE ET ES ST EN ER SR [Ua ER SIREN LIE KET NL 

Hök 60.1 70.150 |- 50-10 201! 50 | 10) 101 10 | eld 

5 ( I1ES0 ; E al > stR my 

10.) = 10: + -4| 10! |- 10 10 401 imago 

i Å I oc Or AT3O | 

3 «| ; | 10 | | 

: 30 10 

: : 10 | 

i | 10 10 | 

: | 10 | | 

| : 

| . A ME E Slo er | Ale rar Jörn a I | 

SN SER Se sa 301 SAN Sa PAS [PSA Is så beee hard |: kan Id I. 10 je 4 a kloke al svalde 
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74 ASTRID CLEVE-EULER, QUANTITATIVE PLANKTON RESEARCHES IN THE SKAGER RAK. 


Table IT (cont). 


Station S. Skag. 0 S. Extra II S. Skag. 5 
ST ALINE OLIK 24 RT ST C4SEN I HIA VR 57” 56/ N. 9574 


| Date Sia S/u S/u 
| Depth (m) 0 | 10 | 20 | 30 | 40 | 50 | 60 | 80 | 98 | 0 | 10 | 2011 30 1- 38 |. 0 | 1071-20] som 
Temperature C” 7,76) 8,40| 9,10] 9,19) 9,27| 9,23] 8,62) 8,10, 7,74] 7,69) 7,75 8,59) 8,62 8,96] 7,93 9,04| 9,46] 9,95|1' 
Salinity ”/oo 33,06/33,26|33,57 33,60 33,73 33,78 34,11 34,52 34,72 32,52/32,63 33,12) — | 33,39|33.24 33,66 33,80 34,11/3 
Quantity exam. (cc) | 50 | 50 | 100 | 50 | 100 | 100 | 100 | 100 100 1 100 100 100 | 100 100 I 100 | 100 | 100 100 | i 
1 T] ——— ' ' ÖR ee 
| | 
Ceratium areticum OLEVE « =. e.o er a fed blier ie fee 3 G : : 3 5 5 3 é SOON NE 10 21-10 | 
| — bucephalum CLEve : . : 10: SE SON 
| | 
| s-sfäreca (HO 6 HACEM ce fede le fe rerkej 0 Me ER NES OM AO NIE: : 3 ; : S . 1 250] 2601 180 | 50 | 20 | 150 | 70 


I 
I 


ERÄL SUSK (EID UT "ue Ce ke Fist NVS) KDS RR SAR ö 801-30: | 20 3 10 4 KAT 80 | 60) 301 50: | 30 40) 120! 50 | 20 


SETiNntermedium JÖRG. c6 gå 6 Ae saa Fes SKIT 3 då 30 = 10 : : SNS 40 | 801) 501) 60 | 10 OM ZOOM 10 | 
nea tum (EK) CLEVE: ie ste be fe den sous sger Kerk SHAN : Su RAN |SRAG a i, slagg 1) LZON 70 5201 069110 401 66) BOME 
= löngipes.(E) CLEVE: ser fega ST ÄR NI 401 «lj 2011 TOKIEMOPKEG | ; en) . 100 | 70! 10 | so 
50.| 201,40 | 40: -.1-:50 |. 4300-703) 30M 
==" fripos, (O:,'E:; Mörn)NITZ80H:,te «gå «rad: sion 200 I40NN TORN EORIE20RNEE a : « 11,100:1.-90 150 |, 40 1,40 son hc 


- macroceras (E.) CLEvE (mostly voung ind.) - - 4 ö 40 ' 80 


oc 
[==] 
An 
SS 
-— 
[a] 


I Gonmiaulax globosa Dn. SP. + «sc = ss » sc fe oss) : : SKL LORIEES : ; : E 10) . S 5 MRC: > 10 
— spinifera (C1. & LACHM.) DIESING 


— triacantha Jöre. . . 


IGYymnastrix pentasterias HB. «cc 8 sak ch å 5 S : 3 j : lär 10 | | & 
| Diplopsalis lenticula BercG f. typiea . «+. ch o | . 5 . 2 3 o : TONEN TOR al NNE j | 10 | 
I fPBeridinium brovipes PAULS: « che 3 e ec: e sir sög KE : : / . 5 2 Xi, RT I S : : | g 2 | 
== YDUlAUVIRUN: 6 ec USS de öre dej sr ser Harder der Barr (| RS o ; c . : SE ed SE ONE fa : : : | dö TEO 
ERCOETASUSNEAULSN ee se1.e el la. os He, 1: er el RSS, ejEA o . SNIEE : S 5 le |G : Or AE ED 3 Reg ; | 
| — Conicoides Paus. «scr rer lr = Vikar SS [fe sir ie FE fr RE : SLE bd | 
FEÄCTASBINPOS LIK OROID föl 1 fördes bt ir sr ES FRASER : SMER 5 : : | ; 5 Ita 1 10-20-30 10 | 
| NÅ SPNSSSunN BAT oc. ee se per ie ere SSK sf Are Es RE Or : Ai IMG 2 se 20 CS | 
| SVOLIVETg CNS IUHB: je ce tea föder) lsrkg äl. Mjfer fen as) SS é å 10 NES å : : : 3 3 : 2 ö s . al | 
[PE ex dentricum JÖRG. 4 «I ale ag sg Kl ed DON ös säl LO HURT : 3 3 : 5 ; 3 s : i | | 
STOOMMA MSISP. ep fao se 1 edel ofer sl Ls Ske AT Le fel CLSINGS . ö S ; . : . 3 o , 10 3 | 
GTA ÖSTER Ås a ved sh 6 der fe ere se a Ber SRS 3 5 : 10 : o : a s s 10 | 
= MI SlANAICUM PAULS: cv öjse ce be fer ör Sj tel fen "Db, fer bene 3 : ERA . å 3 S : : 5 S . ö 5 5 a Ja 
[EEE onospinum. PAULS3 = + se hele Ar sr ens CE BIE : a | : 5 : sl SM : ; : | : : - 
[PESO Ceani cum VARE. oc a IA golfen fl Sn Be re LEA s : d 5; | TG s . 5 s ; ; 1 10) 
= NOLNICUIARG FE ANUS: vc -8 Cen ver sjö sö 1) er ere 1 FANA IE ; s : ; Sö on 2 : , a d , : 10 
pall dum ÖSTE: 5 söae rig FE de el reise KSÄ la : : 5 ME ö s 5 : a 5 5 o : o 20 
- pellucidum (BERGH) SGHUÖTT . s ss ss s 6 + & Su 3 ö LOG 107-20 z : 50 LÖNgSs / HOLE 3 z 10 
IE permimutuin N.,SP.lse a es så 8 ee en Ses 3 . ; . : . : a 3 : a « 1720 
| OF punctulatum PAvss. f. minor mt «Gi. se sj. 5 5 : S ö 5 o ö s fö ö : 
— rOseum, PAULS. , ss fi « & ee Et Bs RN a o ; : ; ö . å a c S ö 10 | 
SFStSINII JÖRG, se kör fe FÅS se ferrisr ie sjö He ke nsL Eg AS KÖTT A Så a INR : s s 5 Ö : : 5 å : 5 : : 10 20 
= WSUPINOrMAIS: PAULS? gp socken se 08 ke bese dist föl arne del säl) ee : : 3 S ä : : ; Ö 3 s c å TONTEE 3 10 
| Dinophysis acuminata CL. & LACHM . | 
[PE Ad CU lÄrEEB: förse de for gör del 3 ör siten er vår fel or ber ho ga ce line 20 ATEN ee : é ö s : . : 3 10 
et arctica CLEVE 2 
=E norvegica; Ons, LACHM: Ge ls ps 13 ge 4 jog der i od ; 5 : 5 5 5 : ; ; 20) : : 
= rotundata Or: & IACHMI, 1 mye 9 TR os a 10 Si a s : : 10: | 10 ö 10 s S : 10 | 10 10 
| Peridiniales, spores . SAS OR POS S 5 ; ; : | 
Peridiniales, undeterminable cells and cystae . . | . EL LO ; 50 | 10 : 2051 409, 720YL: = 70) 30.) 10 | 10 | 20 | 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 57. N:0 7. 15 


S. Skag. 6 S. Skag. 8 S. Skag. 9 
57” 56! N. 9” -40! E. 58” 10NI 9” 18'.E. 585 MUNK SR SLE 
en Sa sa 


Rrr30 1140: 150 1:60: 180: | 10010 10: | 20: | 30 140 | 50 | 60: | 80 | 100 | 150 | 200 | 300] 0 10 | 201 30: | 40 | 50 | 60 | 80 11001 150 | 200 
Has! 9,621 9,91] 9,89) 9,83) 9,47) 9,40] 7,01] 7,45) 8,85! 9,07) 7,95! 7,69) 7,65| 7,57) 7,12) 6,84| 5,96) 5,93] 6,92| 7,30) 9,611 9,99] 9,74! 9,75| 9,13) 7,87) 7,63) 7,13 7,08] 
34 ,13/34,29 34,45 34,51 34,52 34,63 /34,61129,99) 30,59 31,40) 34,11 34,74 34,83 134,87 34,96 35,05/35,05/34,99 35,03127,21 27,79 32,32 33,33 33,58 33,77 34,18 34,78 34,88 34,99 35,01 
100 | 100 | 100 100 100 100 | 50 1100 ' 100 100 100 1! 190 | 100 | 100 I 100 | 100 | 100 | 100 ' 1001-100 | 100 | 100 100 | 100 | 100 | 100 I 100 | 1001 100 | 100 


a 


3 3 5 - : 5 3 ö 10 
: 10 é é 10 10 2 : c ö : e : a : S 3 204 
10: | 10 : 10 40) 801) . ö s : : ö : 3 Ö 100] 601 10 | 10 : TORNE É 10 
10 30! 120 : ö 3 o a å - : S a 10 50 
5 10 . 5 c $ c a - c S - SLR AS 10 d 
S 1301. 5 10 : 3 - : c , å : GONE 10 | 10 
10 5 50) 107] -. 10 : : : 10 10] 5 : SOME: 10 ; ; : c : : . 10 
30-17 10) 10 5 30 -: , 3 3 c o a ö ö : 10! 501 201 40 | 40 


ILO: 10 ; 10 11,030 60 c 10 5 o S . s c . . [1.740 680 30 a é : . Ö : - 10 


10 O : : : : : ö S : ö a 10 
10 
Så SELE SE , 10 
| Å 10 
| 10 10 ; 
10 
| 10 | . | g 
EES SIG 2008 4 10: st) 101 < EE 5 : ; SERIE sr OS Or ler ee a SES 
10] . 3 I TOR LOGG KOR LOL LO) | < ÖN GA AN | 
OR ss RE AE IN es AE INN: sdili cc AE ESO 
10 | 
. 10 | | 
10 | 
a ET AA RE EE EA EE ET EE EE ET ET TA EE a SED | 
404 de «Hf 202 mr) 10 | 
| 10 10 10 | 
g Å | ARE rIGSON IE. 10 : - äs) Ce | 
Loe BN kö AT ag ONES AE OA I NOS ES TO I TE To a rr RA ES RE US Er SA 
10 | 
É 5 5 : 30 : : | 
10) |. | las NIE ME SON RN Pe 2010: ae 
10 10 10 10) 10 10 10 | 
200. : | 
. 40) le 1 10NE 10 20 10 
10 Oe 20 LONE då | LOL je IOME 10 10: «rss 10) a MR | oc 1O|ME ST le fabel nn oe SN MARIO 
1 3 NAD re AS EIGA TOR EE ARA or ERA Per SF ER ES Er EA EES GETA LTS SO SSA 
TOA KEEFINIT ON |[KIETOIGE 90: 160n 50, | 40.]k 70. |, 404 | 10, | k170:| = 10) 410 IETOLL 140] 10. 101 —. «| 20-11-40] Frida ENANO 
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Table II (cont.). 


Station S. Skag. 0 S. Extra II S. Skag. 5 
ST 4 NE RY SHo4NTR OUSAFIN ITE TTR 57 56! Nå RR 
Date fjär fu fu 
Tis ED 0 | 10 |:20 | 30 |40 |:50 |-60 |.80 |-98 J.:0 |:10 | 201130 1: 38 Jo [10 |a20 |a30 | 
| "Temperature C” 7,76) 8,40) 9,10| 9,19] 9,27] 9,23| 8,62) 8,10) 7,74| 7,69) 7,75| 8,59) 8,62! 8,96] 7,93) 9,04| 
| & Salinity ?/oo 33,06/33, 2633, 57 33, 60133,73 33, 78/34,11| I34, 52 34,72 32,52132,63133,12| — 1|33,39133,24 /33,66| 133, 80 34) 1116 


Quantity exam. (ec) | 50 | 50 | 100 50 | 100 100 | 100 100 | 100) 100 | 100 100 | 100 | 100] 100 100 Ke 


— ee 


Pterospermataceae. | | 


Pterosperma Vanhoeffeni (JÖrG.) ÖSTF. ss. » «| « ö KORET EEE SM NER s ; : : 5 é å å 7: tä 


Bacillariales. 


I I 
Melosira hyperborea (GRUN.) ScHU'rTr . : . Ö 3. oc - S ; 4 40), 2 3 3 
| Paralia sulcata (E.) CLEVE . ss. se s ss » » «Is » | 460] 60012,340/1,14012;99012,170) 8801 790 | 650 | 760 | 750 1,470/1,290/2,200 I 710 |1,960/1,920/1,370! 
| +50 I | | 
| Sceletonema costatum (GRrREV.) CLEVE . - » « » « » «| +» |2,240] — 1140 ER RE : ; 40| . ö (OR - a | 


'Thalassiosira decipiens; (GRUN:;) JÖRG. s je s guce mye fall sc . 30 440 20-40 40). ; 10lae 20 


a PLAVIAA OKEY: så rele Go Hel sö ve) ernslks ter fer RS NNE 40! 10. 20] . PORTEN 901 30 20 60 


— hyalina (GRUN.) GRAN . 
=Noördenskiöldit CLEVE «+ «os se dera : 60) . 201] 40 . : ; 
SSASabtilis (OSTI) GRAN olsson . 5, a : S å sl 


IROPeria ttesselald + « ere is er se, sej Va sr. sier adel stil : 10 


20 å 101” 80 70 70! 50 


told ol I NAS EN 
Lauderia sp. 
Eeptocylindrus danicus OLEYE . sd: L ar se = sot. << 
Gulmardia”slaceida CASTR. se so s ss Bose er RAS : 120 10! 201 601 205 30) 20 
50! 101 70" 101 601 301 901 TION 
30.171) 7 fl 30120 RE 
20 2 e . 20 


Fyalodiscus stelligér BAL. « 6  s & a. sa fe SIN 20 HOT 50) . 10 10 


Cöscinodiscus' CONCINNUS W.:SM. « . 6 es & e = 6 « sj 20 
= KONCOTNULT CIS CIGHB: st fer svs obest NS le TS SLS s ö 20 20MA I 101-101 20 
— lacustris GRrRUN. . 
= 1130 3 (SYNA EERO 3) 58 t spa RE er RR NR nr (Kr ne : ; é LAU ARENG IORN ENO 201 5 
— oculus Iridis EHB. 


ra diÄluskEHReBL os 6 secs Sn 4 sep ee bergs ie aren ker Sie LON KF : 40)" SN 20 20- = 20) (CEO) «| 10 


= NSUDNDPUINGNS JÖRG: ra se 6 sö ie ko sel ner 16 sklen ot Je SG 3 s : 20 
WEEEISp.c | 
Actinocyclus Ehrenbergii RALFS . .« : s » öv: e « & å 5 20) 20) . | 40 


Actinoptychusundulatus (BAIL.) RALFS, . src se sho : 30). 201. - 40) 20 5 
Rhizosolenia alata BRIGHLIW Ah. dit Mo sne ce 4 : ; : TO 10 
— alata Br. f. gracillima (CLEvzE) . 30 


= MNCALCAN-AVIS-SCHULTZE: "a fjallefé It 5 6 videre en Kers å ; : 3 s 10 


| - — delicatula ÖOLEvE 20 
= SASTOCNSISLKÖSTR: sr 6! sirarie mek & om KURS å . 220 7: Å j 
150 2001 GOT 201 å 20 


— fragilissima BErRG Si 
10 : 3 Li | 


| — hebetata Bai. . 
hebetata Bair. f. semispina (HENSEN) GRAN . .| 401 . ; 20 5 
| — robusta NORMAN | 
— setigera BrRIGHTW.. . - « . socc em « «=» «| 20) 201- 5 201. -- | 10 S ke : å j 
KO) F20ER 3 10! 40) 10 
20 3 3 : 201 40 5 SA 
10 


=ShrUubsolek CLEVE: AGS, sd le re a RÄLS Mö : 7; 1014-20] 
a NLOlterfObhi PERAG been se sent fock lver ad KRA 80 . 2Mll ee ; 10 


SSlyliförmis BRICHTW.. .s e a se & er så veg or kör karta | 3 30 10 


& 
S 
= 
An 


Bacteriastrum Narlians HAvD.OE: nav tlf: Bl a 20 
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N:O få 


S. Skag. 9 
58” 21! N. 8” 56" E. 


Sfi 
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9,40] 7,01| 7,45) 8,85! 9,07) 7,95) 7,69) 7,65| 7,57| 7,12| 6,84) 5,96| 5,93] 6,92] 7,30| 9,61! 9,99) 9,74) 9,75) 9,13) 7,87| 7,63) 7,13) 7,08 
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50! 10 

40 
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10 
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Table II (cont). 


Station 


Date 


Depth (m) 


Temperature C” 


Salinity "/oo 


Quantity exam. (cc) 


Corethron eriophilum CaAsrRr. 
Chaetoceras boreale Bai. . 
— contortum SCHUTT 
— curvisetum ÖLEVE 
debile CLEvE . 
decipiens CLrEve 
densum ÖLEVE 
diadema (E.) GRAN 
didymum EuB. . 
difficile CLEve . 
gracile SCHUTT 
laciniosum SCHUTT 
Schättil CLeEve . 
— sociale LAuDER . 
teres ÖLEVE 
Eucampia zodiacus EuB. . 
Cerataulina Bergonii PErRAG. . 
Biddulphia aurita (LYNGB.) BrRÉB. . 
— granulata RoPer 
— mobiliensis (BAIL.) GRAN 


— sinensis GREV. 


Ditylium Brightwellii (WEsrT.) GRUN. . 
Striatella unipuncetata (LYNGB.) ÅG. . 
Fragilaria striatula LYNGB.. 


Synedra sp. . 


Thalassiothrix Frauenfeldii (Grus.) CrLeyE & GRUS. 
— nitzschioides GRUN. 
Asterionella japonica CLEvE . 
Navicula directa W. Sw. . 
— distans W. Sm. 
— membranacea CLEVE 
— Schmidtii LaGcsrt. v. skagerakiensis n. var. 


septentrionalis (GRUN.) ÖLEVE . 


spp. (litoral) 


Diploneis sp. 
Gyrosigma distortum 
— tenuissimum (W. SM.) . 
Pleurosigma Clevei GRrRuN. v. cornuta Grus. 

— Normannii RALFs 
— planctonicum n. sp. 
Nitzschia closterium (E.) W. Sw. . 


— delicatissima CLEvE . 


(W. Sa) v. diaphanum CLEVE 


0 


7,76) 8,40 


300 
20 


180 


=-0 


di 


10 1|20 


50 | 100 
140 
80 
60 
280 
20 
10 
40 | 80 
20 
40 
80 
200 40 
40 30 
20 


S. Skag. 0 


4JNE BIL RANA 
Su 
30: | 140: 1150; | 160: | 


50 100 | 100 
20 10 
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20 
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101-20 
60 
30 | 30 
100 1201 60 
20 20 
301 30 
50 
50 40 
140 10 
20 30 
20 | 20 
10 | 
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50 


30 


10 


20 | 


80 


100 | 100 
10 
10 5 
10 
130 | 10 
10 
20 | 10 
20 
10 
30 | 10 
10 | 20 
10 


98 
9,10) 9,191 9,27] 2;23| 8,62| 8,10) 7,74 
33,06 33,26 33,57 33,60 35,73 33,78 34,11 34,52 34,72132,52 
50 | 


ASTRID CLEVE-EULER, QUANTITATIVE PLANKTON RESEARCHES IN THE. SKAGER RAK. 


S. Extra II 
bärfn BILIST INGER 
St 
(0) 10: 1 1207 1430 38 
7,69) 7,75| 8,59) 8,62| 8,96 
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sl 20 LONE 
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20 20 10 
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— | 33,39133,24/33,66!33,80/34,11 34 
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S. Skag. 5 

57? 56' NI 948 
Sj 

10 |:20 |-30 14 


9,46 9,95 10 
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30 


10 
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100 | 
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10 
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10 
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20/1 201 
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NOLL 
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S. Skag. 9 
58” 21! N. 8” 56! E. 


8/ 
juu 
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Table IT (cont). 


Station S. Skag. 0 S. Extra II S. Skag. 5 
57? 4)UNE UTA ö7 48 NN. I TR. 57” 56' N. 9 d 
Date Sf 8/1 Bra 
Depth (m) 0 |:10 |420 |:30 |:40 |:50 |-60 |:80 |-98 | -+0 |-10 | 201):30 | 88 |-o [NO HN | 30 | 
Temperature C” 7,76) 8,40! 9,10) 9,19! 9,27! 9,23) 8,62) 8,10) 7,74 7,69) 7,75) 8,59) 8,62| 8,96) 7,93 9,04 9,46 9,95 I 
Salinity ”/oo 33,06/33,26/33,57 33,60 33,73 33,78 34,11 34,52 34,72132,52/32,63 33,12] — 133,39133,24 33,66 33,80/34,11/3 


Quantity exam. (ec) | 50 | 50 | 100 | 50 | 100 | 100 100 100 | 100 1) 100 | 100 | 100 100 | 1001-100 100 | 100 | 100 | 1 


SA er 


-Hongissima (BRÉB.) RAUES- se 1 ee s ska ss ö å 10 2 10 . 30 | 20 3 ; 3 TON =: 10 - - 3 
— Ppungens.v. atlantica, CnEVE « » «re «of» « » ol 401 1401) 4071-200) 303] 200 YO : ; 60:17 401 160) 170:| 60.1 601 1501 I20020M 
INätzsehia hybrida GRUN. ses es er sc ke Seder 0 RllNS0 . 10 : 70.1 6071 60 10 2 170:|: 150:1-1120 | 80] 110] 380 | 150:| 120.) 40 | 
= 12700000 012609 15812) SÄNG pA VO SER LT OO or Ro SR fos a Long |]. . : . . : 10 2 3 : : å - 3 5 : 114-20, 
BaCWarasparadoxa GIMP ss sole te fr. scr for dö ge kal Naess) AS 21111550 : : S 5 . 5 . 5 5; S 5 2 301144 
Undeterminable.scells' . «> «: sms ec > oc fr Be Lake er il SÖ ö 30 S 3011-5051 2071--50-1E8041-60 20 | 1201 30 N 20 40 | 80 | 20 | 
Zooplankton. 


Ova et cystae. 
(ÖVA Mss te de föl ser je rn je fö TE <A KAS KET SR les 3 TORNE 7: : i 5 5 IN ak TONE : IKON 10 
Ovum hispidum, hystrix (CLEVE) 


Ova, >»umrindet» 


Protozoa. 
Rhizopoda. 
Acanthocystis pelagica ÖSTE: sd «ss = s vc je I såll / E s 3 Ö : / Ö OM RS å 30 10 ö 5 : 10 
Rhizopoda indet. 
Acanthochiasma fusiforme HAECKEL . . » « « « « «| + 3 10 
Rhizoplegma boreale (CLEVE) JÖRG. . . .. + . +» | - : : ; : é , : 10 
Plagiacantha arachnoides CLAP. . . ... ... . « . S : : 10 


Cystoflagellata. 


Noctiluca miliaris SURIR. 


Infusoria. 
Mesodmiuty rubrum (BOHM) s + dc ccc-s ie 6 ös vill : z s A , A . a 5 5 , 5 s A ; 20 
Kohmaniella Oviförmis: DER. sö» c fe ss e fö eo ; 3 ; . 5 o S : : : k ; ; k - K 3 10 


Laboea acuminata LEEG. ; , år Å : 
— conica Loun. . ONE aj ll, SG 5 20) 50| 60 | 
- crassula LEEG. | 
— delicatissima LEkrG. . [SON ; 5 5 20 


20.) a EID 


— emergens LEEG. | 

— gigantea n. sp. 20 

= NOMAUS JIEEGS för är (8 a sög ner Bar sila ask GAS le MIL SS S ; : : ; J : 5 : | , TO Å SOME j 
== Str ODLA LÖHM:- 0 vå ehe en fal er Bete de fre te SES Te . 5 ; Jå . . ; 5 Ul AT '; / 0 k q 
—- trochoidea n. sp. | 10 | | | 


— vestita Lerc. (L. compressa LrErc. p. p.?) 30 | 40 

Cyttarocylis elegans ÖsrtF. v. Ostenfeldii . 
— minutus BRANDT 

Codonella lagenula n. sp. 20 

Ptychocylis urnula (CL. & LACHM.) BRANDT . ; : 5 : 2 : å : : co 3 

Tintinnopsis beroidea STRIN . 20] 120 . : . - FER TI 1201 T80NE SÖN: | 101300) 801 501 70 

="Pungens nn. sp; : | 10] - . . : . . e | 


— campanula (EHB.) DAD. 


KUNGL. SV. VET. 


AKADEMIENS HANDLINGAR. 


BAND 5/1: 


NOG 


81 


S. Skag. 6 
öl 56 Ni OP-40! E: 
Ei 
[bo |.30 | 40 |.50 


60 


80 


100 
9,45) 9,62, 9,91 9,89) 9,83; 9,47, 9,40] 7,01 7,45) 8,85 


0 


10. | 20 | 30 |.40 


9,07| 7,95 


8/11 


50. 1.60. |.80, | 100 


7,65) 7,57 


7,69 


S. Skag. 8 
58 LONA 98 L8I FE 


150 200 300 
7,12! 6,84! 5,96) 5,93] 6,92| 7,30! 9,61| 9,99) 9,74 


0 


10 


S. Skag. 9 


SETTING: 87 56, 


11 


30 | 40 | 50 | 60 


80 | 100 | 150 | 200 
9jz5l 93 7:871-1463) 1,13). 71:08 


34,13/34,29 34,45 34,51 34,52 34,63 34,61129,99 30,59 31,40 34,11 34,74 34,83 34,87 34,96 35,05 35,05 34,99 35,03127,21 27,79 32,32 33,33 33,58 33,77 34,18 34,78 34,88 34,99 35 01 


100 100 100 '100 100 100 


a sök 20 

- a. IBN 

0 ja 10 I 10 

20 40 30 

20 2 )-20 
et 

10 

10 

10 

e 10 

dj 10 

40 10 


10 


40 


10 


20 


20 


50 


10 


20 


10 


10 


100 


10 
70 
10 


80 


10 
10 


10 


140 


10 


110 


10 


K. Sv. Vet. Akad. Handl. 


100 100 


50 


60 | 30 ' 30 


20 30 | 30 40 


10 
50 60 | 10 
10 10 | 
20 
10 
10 
40 
10 | 10 
20 
10 
20 10 10 


Band 57. N:o. 7. 


100 100 


10 


10 


100 1100 100 100 100-100 100 


10 5 e 5 5 5 
10 o 20 

20 
10 3 é 10 

10 

10 
10 
10 

10 


10 


30 


10 


100 | 100 


10 


10 


10 


20 


100 1100 | 100 | 100 


20 
10 
10 
20 
10 
80 
50 | 40 La 20 
| I 
20 | 101: 20 
40 | 


11 


100 1100 | 100 | 100 


10 : 10 


30 
10 . 1 ( 
10 
10 

10 | 10 


82 ASTRID CLEVE-EULER, QUANTITATIVE PLANKTON RESEARCHES IN THE SKAGER RAK. 


Table IT (cont). 


Station S. Skag. 0 S. Extra II 
HET ATI NEE SPIS So £I6R BE SYNINS NSTA D 
Date ha Sf 
Ej Depth (m) = | 0 | 10 | 20 | 30 | 40 | 50 | 60 | 80 | 98 | 0 |10 | 20] 30 
Temperature C” 7,76]. 8,40) 9,10) 9,19) 9,27! 9,23] 8,62) 8,10) 7,74] 7,69] 7,75 
Salinity ?/oo 33,06 33,26 33,57 |33,60/33,73 33,78 34,11 /34,52 34,72132 52 32,63 33,12] — 


Quantity exam. (cc) | 50 | 50 | 100 | 50 | 100 | 100 | 100 | 100 | 100 1100 | 100 100 | 100 


HOLMA SMEUNG here öd veg val 6, feeter ferken de fler ier stR PIE S : : « N1OL) SOL ES : 1 10 
= Wvöntricosa (CL. & JLACHM.) BRANDT : . «+ « «dl 5 10 S 10 20 , OK RSA ers SO | 0 
GAP ATNIRUNS. ee ec iölie, len er ses) er folkens kt sräre al [NES ; : o S 5 : : , 2 | 20 


Tintinnus acuminatus CL. & LACHN. . 
— Steenstrupii CL. & LACHM. 
—SSWNUANUS- TIHB: + ash föl dets se fe oo fö cs 4 Å å E 10 10 10 


Infusoria indeterminata . 10 | 20 


Echinodermata. 
Ophiopluteus 10 
Vermes. 
Polychaetae. 
| Larvae 
Rotatoria. 
?Synchaeta monopus PLATE : 
Crustacea. 
Cirripedia. 
Larvae 
Copepoda. 
Pseudocalanus elongatus BoECcCK . . .. .. . . . . : : . 34 ID 10 


Aetideus armatus BoEcK 
| Metridia sp. 
| Acartia Clausii GIEsBR. . ......... 
Oithona plumifera BAirp 
= STRVNIS! ÖNAVUS bros tofKN ar sa sej de ker Aer ger ve kel er VaNNES IAN 3 Fa NG 5 20 | 10 


Corycaeus anglicus LuBB. 


Microsetella norvegica (BorcK) 


NORaR 
[= 
1 
[a] 


Copepodadarvade: Naupliuss = src, se ff: fö te de ns bil. ee bla SA HOS II 20 | 10 | 100 | 40 


GL U GUSNESE GIEE lien IS ide, pe mete re VIS NS de FO bör fe Fed tous ler de NETA 5 Or IG I, AD SE IIS | 


Mollusca. | 
Tamellibranchiata-larvae 


Gastropoda-larvae 


Prochordata. 
Oicopleura dioica For. . . 
Larvae indet. . 


BaraCalanus-parvus CHAUS + « «a s les. sv. sa EIB 5 Sr all ES söll RES : 5 ; 


Zoea indet. 


| 38 0 10 | 
,75)| 8,59) 8,62' 8,96] 7,93) 9,04! 9,46| 9,95! 
33,39133,24 33,66 33,80 34,11 3 
100 | 100 100 1100 100 
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Table III. Skager Rak, April 1913. 


KUNGL. SV. VET, AKADEMIENS HANDLINGAR. BAND 57. N:o 7. 85 
S. Smör- 
Station S. Alsbäck (Skag. 16) kullen 3 8 Bkag::0; a za 2 SÄ ce Bkag:4 8. Skog. 5 é - S. Skag, 6 8. Skag. 8 8. Skog. 9 
| 5 FÖRSE RESAN SEN N: 57 AVN. ME. 57" 43" N. 11" 07 E. 58” 13' N. 11" 0 E: 42! N. 0" 51 E. 57" 50' N. 9" 40' E. 58" 10' N. 9 18'E 58” 21' N. 8" 56 E. 
Dato | — = "Ju "fu WÖ a, - 
P | 60 0 10 20 30 | 40 3 F 0 [0 0 | 80 | 100. | 150 | 200 [Iae7 > FA 
Terpotaläre, (C') | | BRd öa1| 4,80] 08x| 471 Sad 08] 528 förl oda ft | sänks ka ue | Körde | sn] ero | Höja | ene ed öa2 | Not el nal äg Al sag aen ses | Gel öda] Koga oss FO RA re FE RA | ro a GA Re 
Salinity "/e 31774 | 3371 34.47 | 34,11 34.38 | 20:00 | 24:10 | 20:04 | 3203 3320 u 03 [33:04] fgn0 34,45 | 34,45 | 34,52) POI 32/74) 33,00 | 34,47 | 34,58 | 34,72) JAA BAl7A | 34i78 | 3479 Pl [20,22] 29.58 | 32,30 | 33,33 | 33,89) 34,20 | 34,54 | 34,74) 34,74 | 34,83 | 34,00 31,47 | 31,83 | 32,03 | 33,13 | 33,58 | 33,71 | 34,38 | 34,60 | JA, sample 
Quantity oxam. (ec) | 20 20 50 | 50 2071 207 | 20 150 2 I må; 20 [20(50)| 50 | 50—0 m.|50(10)) 10 | 20 | 20 | 20) 750 | 50 | 50 50 |100—0 m.] "607 |20(50)) 20 04.50] 20 | 20 20 | 20 | 50 | 100 | 100 50 | 10 | 10 | 20 | 50 | 20 20 | 2 XY 100—0 m 
I Much I | | | | | 5 - 
Yhytoplankton. I detritus! | I I 
Myxophycene. 20 | 
OChlorophycene, I 
ra viridis SoWMITZ » « =» sa | | | i | 
Flagellata. | | 
Dinobryon pellucidum LAV. » «oc «sta sleleke]| I 3 b: 200 I R 
Phaeocystis Pouchetii (Hantot) Lack I S + + 
Pictsocha fibula Eu, see 50 20 
Distophanus spoculum (E) Hacker ++ ++ ++ I 3 : | 
Ebria tripartita (Sonum) Lem. | I 20. | 20 I 
ridininlos. | | 
Gymnodiniaceae, | I | 
Aviphidiniom amygdalus'n. sp. - + NDS : Stå An 50 : : 3 ol) : 3 3 EL 
arota n. sp. s förse kekens vs Ass ML SSOJN VA EA 50 | 550 750 500 | 50 600 | 600 | 380 | 10 S 280 700 | 500 | 200 200 | 450 | 800 700 
olongatam n. sp. MEPYOO ka SG IS NE 
— urnala n. sp. Ngn DA ; 0 | 
Gymnodiniom dubiom Nn. sp. -- «sx» +» c NAD ä SK I 
stam:n, sp LEE Se SAL NEG SE LE a SA ; : 
Lobmannii PAvIs sr | 100 : 50 40 | 50 | 100 | -120 17-50 > 100 100 100 c e > 80 140 200 | 100 40 50 400 10 
an. Sp SER MED fnAa I I s - 40 | | ö ; | : Å g 
uediam n. 8p./::sYere is IvebisrsreTeiSUaNS | 50 I 40 | 150 20.1 100 | 170 | 50 | 5 : c S É 160 40 
pusillum n- SP. - «ss sr sr ». +) 450 200 700 150 250 . 10 
robustom n. 8p, «=» » es - , a ae 50 40 300 450 50 50 100 50 | 180 480 600 100 000 140 300 | 1,000 250 10 
- teredö :PouoEL. + er ev iSöv iska | 150 | - ; ; 200 | 200 | 160) 35 | 50 | - c IN ; c 40 | 400 | 100 d 20 
Spirodinium fusus MrEvN, + sa eoc + « ss) 20011 100-160 50 | 92? 100 | 100 40 | 20 Å i 60 | 200 | 400 40 | 350 
I | I 
Pevidiniaceae. | | 
Exaoviella baltica LOWM. +». ss sr cr | 
oblonga D. äP;, «.s a oc sis ALIS NSISEe 
Glenodinium bipes PAULS, . « + + «+ + + + + «| 2150 ; 
— compressum. ns sp: LE LS Sa) FIG 3 > |) ALIS i ; od ' 4 
— danicum PAULS sees tr sr 350 100 40 150 20 160 800 | 3560 200 250 200 150 20 I 160 | 200 400 100 60 150 200 
Goniodoma Ostenfeldil PAvIs . . + + + + + + > Ö z : , I E | I | | 
— snecica Nn; SP. » + «ss sr sr | 
Protoceratium reticulatum (Ci. & TACA) Börscmu I I ön c 20 | 48 
rodinium nivale MEON. + ++ ++ «++ z å SI NES a 
Ceratium bucephalum ÖLEVE - > «cs ccs c o Ella 5 SR : : 
— furea (E) C1. & LAOHM.: «+ + 2 88 2 sc 50 60 | «| 50] 125 | 50 20 | e 150 | 300 100 / + 
- fusas (E) Dvs, ÖT RS FA ee z a - : EDA cl | 50 I r 60 20 + 
— intermedium Jöno, f. frigida PAULS, +. =| = å I Sä I I - 20 
— lineatum (E) Creye : sco ss oc 0 cc . 
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Table III (cont) 
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S. Alsbäck (Skag. 16) 


S. Skag. 9 
58” 21! N; 8” 66 EE. 
Me I 


Depth (m) 
Temperature (C") 
Salinity "/o 
Quantity exem. (ce) 
pu IN 


Coratiaw longipes Bau. « + + + 


— longipos (Batt) OreyE V. baltiea Ostr. 


— macroceras (E) CreyE 


tri (0. F. MöLL) Nitzsou 


— — f. biemale Pavis, 


Gonianlax polyedra STRIX + » + + s ss ss så 
spinifora (Or- & TACnM) Dies. 


Diplopsalis lenticula Bet 
Poridinium brevipes PAvix 


— bulla Meos. 


cerasas PAuL& « . eo ejeje sv leker DISEN, 


conicum (Gray) Ostr. & SCHuN. 


era: 


P 


— depre: 


divergens Eu. 


decipiens Jono. 


gemmn n. 6. «sc. svs» >se sr 


Granii Ostr 


slandicam PavLs, - . ss» 86 sa 


— oceanicom Vaxu 


icniare 

— ovatum (Povenet) ScnOrz - 
pallidum Ostr 

— pellucidom (Beron) Senor 
punetolatum Paus 


— Steinii Jör 


seam Pais 


— spp. (soong) (= 


Helerocapsa sp. 


Dinophysis acnminata Ci. & LACHM. - 


— acuta Eap. . FEN os NOG 


norvegica CL, & LAoHM 


— rotundata Cr. & LACHM. 


Peridioiales, undeterminable cells and cystae 


—M 


biosii (Jöra) Ostr. 
— Vanhöffoni (Jöre) Ostr 


BaciVarlales. 


Paralia suleata (E) Creve 


Stephanopyxis turrig (Grey) Rauys. 


06 KOFOID; =, e, sved sto kris SieR 
om PAI. .; oe. (0) oc 6 cös Koler Väne 


rmis PAvLS ense tsL eksiskelslsie 
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Table III (cont). 


Station | 8. Alsbäck (Skag. 10) S. Skag 0 S. Extra 11 S. Skag, 4 8. Skag. 5 S. Skag. 6 S. Skag. 9 | 
| 68" 190 N. NT 33 57" 4 N. ME. 57? 43! N. 11" DT EB. 58” 13! N. NOR 51? 42! N. 0" VE. 57” 56! N. 0" 40' E. 68" 21 N. BS E | 
2 | == u/. : mu uf; 5 8 
EOS | Fe ON ER RN AE RI EE RR 2500 sr [RAS [LE SEE oa aa Raa AE 0 |] Raa da] SSA SHEEN EIN FA OA AEN FATIEA AE 
Aljelty Sar 3174 34,1] 34.38 | 20:00 | 24,16 20,04 133,58 | 33,77 | 34,45 | SAmplo lojia7) 28:04 | 32103 | 33,04) SAMPle | 3473 3420 | 34.42 HAS | 3445 IERBpIA 34,58 3472) Ba) sample | o9'22 | 20,58 3236 33:80 | 34100) 3454 34:74 | 3403) 00) tog Famplo SGT efte a fe rr FEN Er 
Quantity exam. (oc) | 20 | 50.-| 50 | 207 | 220] 2071 50 | 50 | 20 -|70-0 ml a0 | 20 | 20 | 20 |40-0ml 720 |50 | 50 |20(50) 10 20 | 20 | 20 | 50 100—0 m| "50 [20050) 10 20450) 20 | 20 20 (| tr RA TR EEE IR Sf fr rena rön 35701 3422 100=0 m. 
—! Moch I (— — —  —rrrÅÉrrrÅrÅÄÄrrrÄÄÅÄ Är 
I || I dötritus), I | | | | I | 
| | | 
olotonema costatum (GREY) CIEYK «| 50,450) 5100) | 500 I | 1450] > 300 | 1,850 520| 440 | | 300 | 1,460] 400) 360) 800) 460) —1,900 680 | 420 Mm 300 160]. 500) 100) és0l 
sira (Gaux) fallax Mivx. . I I I I I I Oo I / I I 
ions (Grus) JOna 140 | 100 Bol sö || I 40 250! 80 I SP I 100 450! 1100 300; — 300 10 00 80 JeFA | IFGA |A ÖRA 
ida CLeve 400) | 20 20 | 4017-40] 150 460 r 1,020 140 2601-160 | 640 r I 200) 750) 100 + 400) | 200 200 r = 130 300; 300. 40 3200) 40 - 
Nordenskiöldii CLevr 7,350] 1,550/ 80] 2001 1,540 60 || | 150) 120] 20 100 507 -4,600] 750 | 40] + 500) | 3.400 200) + 5,750,7,600) 1,100) 1,500) —1,650 250 240 20 e 280 500 1,000 540 350 8501 — 100) 
( a polschorda Gras | | | 5 [i SA NER | I | | | I I | 100) 2 
Joctoriosira fragilis Gun I LE I | 50l I | | | 1201-420 |. 18001. 00 I | | 591 800]250) 550) 50 200 
Lamlecia boroalla Rax er | | | : ENE | | | | |e IT HE |. EA ; 
clacialin (GruN.) Gran IAS 00 | | 200) 20 | I | 100 2 401-60 sa ag je r Mod | 2 | ; | | 160) 100) 50) | 3 470 S , 00] NEg0, 0 
udrös danicus CLEYB 20,200] 2,450/ 2001 1,280 | 120 (100) |(5,800)|166,000] 15750) 2,720 ) 1,240 | 080 1050] ce (200) 264200) 8,060 | 2760 ce 3,000] 380) 1,260 3,200] 4,100 50,100 I 17,800 | 900 I 1,440] + 18100] 20,000] 16,50] 9,360] 1,550) 460) 180) 780 a ce 1,590 | 71.250) 11,850| 0,500) 2150 -1,600) 800 150) 180 | 40 e 34320 73,2801 76,8001 19,400 16,300' 7,700] 14.400] 1260) 560 1201-220 cc 
, la flaccida (Castn.) Prrao. | | | r tr 1007-50) 50) 1000 + 280) r I 100] 
1 sus stelliger Ban, | I 100 r 410 I INGE | I | I 20 100. 
[i concinnus W. Sw. 2 50 | + + 100 | 290) 00 | 20 | 20] cc 100 
cus En. | | r | | [ER I | | = 
Jus Iridis im 50 a IE | r + 20 | SIS | | 2 | 20 ; C 
radiotug Km, 50 200] 201 401750 I | 20 I IB I 80 r 4 60) 201 or I 7 50) I I | 10 O 2380) 50 50 50) 2 
Met Ehronborgii Ranys | 50) 200 | 40 | | 20 UR I 50| or H | -40 50 5 I 40) 00) 120 I | I 100 FA 
Ac tychns undulatus (Barr) RAurs I | € I | 140] 600 160 150 140) 180 I | 2001 180! I . | a i 
R jonia dolicatula CLEVE 3 1,100] 1007 | 20 200 500) 1,250] 50 201 120 | SSU 300 200 450] 100 280 | 3,150 en 40] 20) r 700] 2,300) 2,500 400) 400) 40] I 140 r 380 1000) 600) 500) 200) 100. 0 400] 1,000] 1200) 900; 1.100] 350) 700) 
oronsis ÖstF. | | : : | 20] 50 
tala BA S 2000) 000) a40! 2501 780] 560 | 350) 11650] 440] 1007 220) 550) + 400 2,050 | 1650] + 50) 580 Aro? 200) 200] — 900 [Fin +20| 160) 1,700) 1,500) 1,700) 144001 13050 | 40 HG SOM 20 [a å0) + 400.550) 4.450) 0,750) 2,000, 2,450 (He 1200 160 20] ce 960) 4,060) 5,700) 7,600) 4,700|) 3.450) 3,650) 1,950| 650) 140] 160 — cc 
ctigera BRiGRTS 2 : I | I I | Ö I HN VE I I 50. 
shrubsolei ÖLETE ll | I | 50 | II | 201 40] rr I | 
Stoltorfothil Pena, | | | : . : SEN : | 140 I z | 60) 
iformis BckTw | | 50 | I Må | | 3 
actoriaxtrum elongatum ÖOLEvE or X I I | . | (NES 
Chactoceras atlantienm CLEVE pe c | | 1 Sj k r : i 
ve Bail, inel. f. Brightwelli (CrevE) .| 350 I 250) 140] 2201 120 + e 80) 120 | 400 e 140] 060) -1,450 400 I + 240) 420) 400 600 NE 
Gray 3 : 250) 1,900 Å 
nörT re : 400 | | | 900) I 140) 600 800) 
riophilom Cast. sjatase Ha Nele I I 60 I 
curvisetam CLEeve sra TSAS IST RENE 150) | | 3 3 : r ALS ad all TR 200) | | | | 350 Ä 
= debile Ousva 5 EEE STA | 200 | 500) 160) 160) 200) 200) + 50) 60 200] r 500 | 5,620 | 100001] 3,100] 10,800 | 05,10, 20,300 | 1,350 | 1,220) ca [272001 9,000]80,000) 38,360 42001 raol + ös0l1 rr SS EG (280) — 760) 8.000] 20.400, 20,050| 7.500] 2500") 150, 150" — 90 30] ca | 6,000| 23.180) 10,000] 14.200] 20:400] 25011 460], Lag 
decipions CLEVB! 3 3. si seten en or €ESI DE 0450) 1,250) 2001 300. |-250| 3150) 12;450 1100 520] 180 [2250] co 1(100)]8,060 1 4,050 | 650] —cce 1,660 | 2.120 | 450] 5,060 | 3,000] (150) 20) cc 1,100] 2,100] 3,400]-5,850) 200-640 300] 380) 120 c (600) 1;400].7,500, 6.200] 1,800) 2,800) — 350 (80) 8,000) 7.500] 14,000] FN 
— densum Ciere sr bibel sele S - | I I | - | 00 IE SA LERA | | al 7 di 3 1,000) 
Jisdoma (BE) GRAX' « or. pie so ekelskskale 1,550| 200 00 | - | || (00 . 200 150] 20) 100) 1,150) 1,000) Red 2,520 8201 1400) 700 400, 250, 1,550) 3,050 | 1,000) 300 | 1701 280 410 r 300 250, 120, 180 e 
— laciniosom ScHOTT + >» si= + er sr es I I | I 3 360] - || | | 200) 300 40 
lopendra CLEVE; > slerere Allee | I | | I | | 320 5 | : . SA | | | | : 
iale Lavpkn - RS gå 249,00) 33,500) 6.180 | 1,750 | 25,060) 4,500 | | 200) 200] 280] 2401 2700) = | 1200] 200 4.000 I 1,100] 3,520 | 4,650 | 19,850 | 4,700) 5,580) + 1,800] 2500] 28,550/104,450) 88,850] 54,860) 46,960' 26,0201 20,520 > + 2,900 106,5501135,900 92,300) 67,700, 303,600 | 58.600) 22,660 | 6,180 | 1,360 | 262 1,200)4,000) 0,000) 38,009] 64,800) 24,750)184,700, 49,400) 5,180 5,830 + 
tores CLeve SRA og Go 20) | I I | 50. I - JE (200)) (100) S 20l | I 10 Å 20; 
similo CLEYE . ; sjö .s «a teelerenee Er | | I I ; : / : ll) NES 100) | 300 100 200 80 
Eucampia zodiacus Ex : | | 250 «1 (100) I « 1 180) 240 I | --350 550 100! r 150 200) 1,400] 150 
UP. crassa. 
12 
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Table III (cont) 


S. Alsbäck (Skag. 16) 


Depth (m) 

Temperature (C") 

Salinity "Jw 
Quantity oxam. (cc) 


piddulphia nurita (LyNoB) Brév 


— mobiliensis (BAU-) GRUN; + so + + scr 


yitylivm Brightsellii (West) Gruv. 


Fragilaria striatula LYSOB.s + + + + + + « 


— nitzschioides Grox. 
fallax n. sp, 


Astorionella japonica CLEVE 


ua distans W. SM.» > ec so. e 6 vits 


- Schwidtii Lagst. v. skagornkiensis n 


ma distortum (W. SM) v. 


tonuissimum VW.ISM: — + » = sie, bla le 


Pleurosigma Clevei Grun. v.- cornuta Grux 


— planctonicom Nn: 6P: = = s sj tiöla se bis 


N a Closterinm (E) N: Sw, 


— hybrida Gavx, 


— longissima (BnÉn.) RALFS. « «+ ss sc sr 
grane CIEVR is teje «rate keRaleNaNdsis 


pungens v. atlantiea Ci +. ss + ss 


Rouvd, sporiferons nlga 


leterminable cells, 


Zooplankton. 


Ova ot cystae. 
Ova sphacerica 
Öva majora, elongata + + + + 


Ova, »mnrindet» 


nultispinosom (Mon) Lomi, (+ 


Protozon. 
Rhizopoda 


Oystoflagellata. 


Noctiluca miliaris Son 


stanlina Borgonil PERAG. « - + «+ + + a 


npje GREY. es sw > sl sake 


thrix longissima CreYR & Gron, 


pil Rane felen pekeler Sissel 


nu 
20 | 40 
4,50 | 4,70 
| 32103 | 33,04 
207) 20 | 
100 | 100 
| 100 
| 
| | 
050 | 2,000 
| 
50) 60 
I . 
| 50 
350 | 
I 
50) 50 
100 


» hispidum, hystrix (CIEVS) « - « «+ + + sr 


. Extra II 
N: 1907 E: 58” 13 N. 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. 


67 42 N. Oo" SIE: 


260 | 50 


50—0 m.1 50110), 


N:O 7. 


20 


280 


300 
9200 |-800 
60 
700 | 300 
50 
150 100 


100 


100 


pr TR KV | 
| [ a y fra r 
| i - Q : 
j J CA ITA i 
D | É Sing, AV 083 
Jå ” e Ae | 


— i 
JagM s 
'rattö 
, + 
' 
' 
kt 
É Å i T 
' £ 
4 
' 
7 
i 
å ; 
' 
| 
e 
e rr | 
3 
4 
- 
Dd 
| 


6 
U 
4 6 a 
I om TV NR 
fär 0) MRS 
- 2 4 
(LU H fas 
I 
5 -. 
| | Å 
" CM OMM. ALE 
i IN 
'” 
| 
f in d 
- Lå 
. k Lä 
M NA 
4 00 


ert tyngs sY (8 : 


da 08 sm .- R | 


80 - & É 


fö ae 
FAT 


— 

” [d 

Vale 
vB 

+ MERA 
+ 


Table IIT (cont). KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 57. N:o 7. 93 


Station 8. Skag. 0 8. Extra II S. Skag. 4 S. Skag. 5 8. Skag. 6 8. Skag. 8 SL 
133 E. | 58 2tnN. 57" 4UN. 11 OMR 67” 438 N. 11” 07! B. 568" 13! N. 10! EB. 57? 42! N. 0 BIE. 67" 66 N. 9" 40! E. 10. N 9 18rE. RE 
1 38. a ov 21" N. 8" 50' E. 
Date — = Mja Mj Ju 8 38, asj, 
Dopth (m) = — | 2071 40 | 00 | 108 | 40.1 600 | 0 20 | 30 | 40 73 ; 40 | 60 30 | 40 | 50 | x, 107 | 20 | 30 | 40. 60 | 60 | 80 | 100. | 0 | 107] 207 | 30, | 401 60] 60 | 80 | 100 | 150 | 2 ar rå = - 
Tomperature (C") 4,54 | 5,30) 4,30 4,90] 5) 4,80] Bs) 4,34 | 4,65 | 5,28) (NLA 4,08 | 5,00 5:42 | 51 | 528) ANSE 558 | 535 | 5,10], 5:19 | B;té)' 510]. 5:13] 512 net, | SA2| 478) 4] ör| 477) 407) Bs | 063) O4c | OVR ses) oral Ne | seg) sbel fre) Hol 15 FAN [KESJIDES 
Salinity "/o 31,74 | 33,71 34.31 | 34,47 | 34,11 | 34,38 | 20,00 20,04 | 32,63 | 33,26 FAT bsr 34,20 | 34,42 34.45 | 34,45 [34,52] FNIA 33,00 | 34:47 | 34:03 | 34.72 | 3474 | 34,24] 3478 | 3470 agn ra | 20/22 | 20,58 | 32:30 | 33,33 | 33,89 | 34,20] 3454 | 3474) 34.74 | 34.83) 34.00) 34,06 | FAMPlo | 99:57 | 3la7 3183 32103 3313 FA (ERA Fre 
3 s IS Oo = = z å = É ; k / . | . 29,51 | 3147 | 31.83 | 32,63 | 33, H. 7012 
Quantity oxam. (ce) 20: | 20 50 20 50 | 60 20-|20(50)) 50 107] 207 | 20 20 50 | 50 50. | ml] 60 [20(50) 10 |20+50) 20 | 20 20 50 100 | 100 | 100 [100—0 ml "50 | 50 10 10.| 20 20-| 501100 |!90—0 m 
PE (EE ENSE 0 1 ER) AE | [852000 1 | KL 20 1 [575 2" [EX BO | 10100 ) 106 fi pe 007 [EE mm I 
Mach | | 1 it i: — rr rr 
Infusoria. ösrearsan | | I I | 
Mesodinium rabrum:(LomM)'- == Foo 200 | 240 | 50] 200.) 206 | 2,550| 650 |1,350 | 350 | 320 | 300 | 260 | 150 | 2260 | 3,000 | 2/700 | 1,250)-060 | 120.) + 1 3,500) 1,600) 4.100) 6,050 | 950 | 440 | 100 | 200) 60 1,080 |-400 | 300 | 360 | 150 | 150 | | 20 I | | 1700.) 300] 100] 260) 80) 150.) 100 
posillum n. sp. I | 3 251 5 
I I 
Lohmaniella oviformis LEE0. - + = =. «+ sa I 60. d ) ÅNS é ; 40] > | 140.) 380 80). 400 I | | 10 
v. magnifica n, VAT. «+» ss ++ 100 I es 20 I | I | I | | 
abooa monminata LEBN ee GRE 3. RN c S 20) 201 20 | | | 
capitata LERO.. :o ir fa tele noRed = SAS EKA , 2 100) = o G 501 - o 2 : I I lr | I I | 
coniea Lonw. (Lab. rugosa? n. sp. pp) - | 2,0002] 1,3002) 1,600.] = : : 620) 200 1,450] 700 | = al id 200 | | 201 501 sol I150 | 200.) 400] 200 140 
| I I I I I I 2 2 
Iclicatissima Leec. (Lony. oviformis p.p.) | I | | 
(Lab. vestita Lera, p. p.) I kd fkl I 1,100/1 950. [5001 3001-801 60 , 1,700 | "9001 1.300] 560. 2001 220 I | I 120 | 500 |-500 | 150 | 150 | 350 50 | 40 | 20 20 | 280 | 1400) 2,100 40 | 400 | 300 | 50 | 80 | 10 
cornuta LägO. 's:siedesiviviketsisiske | ; : : e na - Ö 100] = | I | | | | | 
strobila Lom : 700 | 250 | 100 Sä [ER 3 180)1= 1] 300] 250) feeds 20 ATEN ae I 100 [o00 100 ÅT 
mpressa Eko Rol RS a on | 300 11900] 000] 1,200) 450 | 50 | 140] 149) 201 20 / 180 |450 160 | 100 | | 200] 50 | - | 20 I 140 
crassula LEsa. «+ ++ «5 | 150 | 200 . 3 NEN £0))) ; 60 140 Hl | | | I I 20 
| | 2 
Cyttarocylis denticulata (CI I I | 
media Braxort 3 | c I r I k I I | I I I q 
Ptychoeylis urnula & LacnM) BrRAnoT > | 20 I - c F R SA | 50.1 201 - | + 20 I | | 100 4 20 00 100 3 
Tintinnopsis: berold6a' STRIK, leker ense 50:| 40) ; : sd) co 50 | 201 cl 20 I | 50 | 20 a 
— rapa MDE.« > sj slavens kvik fa kn A RA | URSO, | 20 | | 
— ventricosa (C1. & Lacnw) Braxot | I | I I | I | 
Tintinnog acuminatos C1- & Lacmu. =. «= > «| | | | | | 
| 
op. = fra SSR | 20 | | | | c ; : a SHE : ; : ; ; 2 | EE | | | 
Infusoria indeterminata (for n great part large | | | I | [| I I | 
I 5 04 I I 
sphaeroid, haircovered cells) .« « « « - » « HD | 50 40 50 ken 350 | | | 60 Å 0 | 50 back En 250 | 150 11090, 5 1007-50) - I 50 80 | : GE | I 100.140] 50 | | 300 | 20 20 
I I | | | | I I I | 
Colentorata. | | | | I | | | | I 
| | I 
| I 4 I | | | 
oryne carnea M. SARS « « «oss oc c sr a I | I | j : + | ar 6 5 - : : : I 20) 20 I | é 
eurobrachia pileus Fabr I | I | tm I I r | 50 I I I 
| | | | IN | | a 
I I | I I 
Echinoderma' I I I I I I I | 
Ophiopluteus | | | | ler + I I | r 
I | I | I I I | 
| I | | | | 
Vermes, | | | | | I 
Chaetognatha I | | | I | I I 
S a bipunetata Quor et GAM. > ss so sr 3 I å 6 - Ö å : 3 3 « ? + S S e 0 ec z - MR [NG | I I I I I 
| | | [ed | I 
Polyckaetae I I | | I I | | | 
| | | | | 
TSE edan | | I + + 20 + 20 
Rotatoria I | I | | I | || I I 
Synchaota gyrina Honp? Frone sve NaN | I 150 | I I 20 + 50 r 100] c | | | 60 40 20 I 40 | 120 
I I I 
, | I I | I | I I I 
Bryotoa. I | I I I I HI I | 
Cyphonautes borealis IoHM.. « «+ ++ = sr | I I r I I I || I 


ju 
vu At Öl od 

and STERN RA SKE 
i 8E "Og Ik OR 
Å SJR SERVEN KTV 
—— 


vi. F rögn > bona S 


| " 
INN NB | "Å 
| du | kl 
KÄRT (au 
| ena 
| | | 0 of öa| NOR 
j | 
| | | 00 je - 
| Illa 
| I 
| | [DR - 
| | prel In 
' j | MM nav i - | [a he 
| VR RE Ia RR 
| | ; I 
| VR lvl 
| | | ; ; / sä HE i 3 MILS TETA A 
| | 
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Table III (cont 


Station | 5: Alsbäck (Skag. 10) kullon S. Skag. 0 8. Extra II 8. Skag. 4 8. Skag. 5 8. Skog. 6 8, Skog. 8 ERS 
68” 10" N. 11?:331E. | 58t24N. 57 4UN. MSB; 57” 43! N. 11? 07 BE: 58? 13! N. 11? 01E: 57? 42 N. 9” GV E 67" 50! N. 0" 40! E. ÅS SLR RN å 


DM k3 20) af, "hu 20), ae, ep sy 
Dopth (m), 20 | 40 | 60 | 106 | 40 | 60 | 10] 20. | 80. | 40, | 60, | 005 | 13 : 0] TO | 20 | 40 AR EE OD 0-0 207] 30 | 40. | 60 | 60 | 80 | 100 0, | 10] 20. | 30 | 40, | 50 | 00) | 80 | 100. | 160 | 200 | 300 | x, 10 SÖNIROON SS 
Tommporature (C") 404 | 580] 480 400] Br), 480] Or) dz) Aa] 408]. 58] .515 |. BD] OL Net | 000] 48 | 450 | 470) sample | 40:10) 308] 500 | 0v40) 835] 500) öv2 079 | 208 | 5,35 | 6,10 | 5,10 514] 5,10 | 5:13) 16:12 | get öj1a |, ra || FU | ken | 4ir7] A07 | L805:] 1888, |. 10:45 |.B00)| D16D] [0s8 | Net | ge 5011 7"607-1 807I7100. |250 [2007] Nat- 
Salinity "/co 31,74 | 33.71 | 34,31 | 34,47 34,38 2000 | 24.16 | 20,04 | 32,63 | 33,20 | 33,58 30 Is plo | 217 | 28:04 | 2103 | 3304) grn mm | 28:13 84.20 | 3442 | 3400 | 4.22) 434 | 3418 32,74 | 33,60 | 34,47 | 34,58 | 34,72 | 34,74 | 34,74 | 34,78 | 34,79 | SAMPle 1 90:22] 20,58) 32,30 | 33,33 | 33,59) 34,20) I4,64 | I474 | 34,74 | 34,83 | 3400) 34,00 | SAMplo | 29/5 dgr 5,031 5,02] samplo 
Quantity oxam. (ec.)| 201 201 30 | 20 | 207] 20 | 20] 1207] 507 | 507 1150, | "201 790 m 20 | 70-0 ml 90 | 207 | 120 | 20 =-0/m.] 1207] 50) | 750. 1:20] 120] 120.) 120 15010) | 10 | 20 | 20 | 20 | 50 | 50 | 60 50 |100—0 m "50 | 20060), 10 |20460) 20 | 20 | 20 | 20 | 50 | 100 | 100 | 100 |100=0 rm) 50 EEE ere ÖR 100 |100—0 m 
Fr AA AA RR RER - - II | 2 I 
| | ock 
Orastacen. | | dotritas], 
vipedia | | | | | | | 
| | 
rs. I I + I 
C « finmarchiens (GUN) ES | | I | Uovend ö 7 
— byporboreus Krörger I I 
Fachaeta norvegica BorcK | | I 2 
I nus parvus Oras I I I 
r slanus elongatus” BorcK > I I I | | | I + FÅ 
rix minor Bror | | | | 2 
Ce ges hamatus (LiLLIKEB.) I I I I 
fewora longicornis (0. F: MO.) | | | 5 
scrtia Olnusli GIEsan. «os > als a ör) | | | å 
giremis (LIJRB). - = + - Är | | | | I 5 
Labidocera Wollastoni (LonBocK) EN I I I 
Oitbonn similis Craus « «+ = GOD I | I | å 
Wierosetella norvegica Boeck R I | I | | I I | 
Copepoda, juvon. FÖ e Et I | d I I I rå 
Copepoda. larvae: Nouplius OG I | | 60 50 | 2 20 än 0, S 
| 
| | | 
Ostracoda. | I I I I 
[ ia borealis G. O. Sans 0 | I I 
I I 
Faadne Nordmannii Lovéx å 3 | | I - 
LÅ Leuchartii G. O. Sårs : . 8 3 | I | 
| I | | I | 
I I 
Mollusca. | | | | 
Lamellibranchinta:-laryae «+ +. «+ + «+ jeka I I | | r 
Gastropoda-larvag « ..« « «= es ale leknle . . I | 
I 
Prochordata. | | I I 
F ria borealis LoRM, . «=. ss, ss 8 2 PR . . | | | I | I = 50 5 
Oicopleura dioica Fol;. «= = ss = > = Rc sk . I INS | | I I 
Zoea indetermin: . s s:e ar. es s ej se esi e 50 . 50 I 100 fr I 100 | + 20 20 | 100 20 . 
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ASTRID CLEVE-EULER, QUANTITATIVE PLANKTON RESEARCHES IN THE SKAGER RAK. 


Table IV. Skager Rad 


Platoplankton. 


Myxophycene. 


Anabaena baltica JoHs SCHMIDT ... 


Nodularia spumigena MERTESS . 


Oscillatoria brevis KG. . 


Flagellata. 


Station 


Date 


Depth (m) 
Temperature C” 
Salinity ”/oo 
Quantity exam. (cc) 


Dinobryon pellucidum Brev. (= D. balticum SCH.) -. 


Phieocystis Pouchetii (Harior) LAGH. - 


Dietyocha fibula EuB. 


Distephanus speculum (EnHB.) HARCKEL 


Ebria tripartita (ScHUM.) LEMM. 


Peridiniales. 
Gymnodiniaceae. 


Amphidinium amygdalus n. sp. 


bulbosum n. Sp... 


operculatum Crn. & LACHM. 


Gymmnodinium diplococcus n. sp. 


cuneatum n. Sp. 
cuspidatum n. Sp. . 
faba n. sp. 

latum n. sp. 
Lohmanni Paus. - 


medium n. sp. 


- pusillum n. sp. « 


robustum n. Sp. 
rhomboides ScHörr 
dubinum n. sp. 
teredo PouvcHu. -. 


Vestificiil SCcHÖT'r 


Spirodinium fusus MRun. 


lacryma MEUSX.? 


Cochlodinium pellucidum LouM. 


Pyrocystis lunula ScHörr 


Peridiniaceae. 


Exuviaella baltica LonHM. . 


Goniodoma Ostenfeldii PAurs. 


Glenodinium bipes Paurs. 


danicum Paus. . 


trochoideum STEIN 


Heterocapsa triquetra (E.) STEIN 


S. Skag. 6 


STEGEN: 


1/8 
0 20 40 60 103. 1 
15,38 10,99 7,82 7,62 7,28 Ner: 
30,77 | 34,65 34:90 - 34:94 34:09 Sample 
50 50 50 100 100 | 190-00 
| 
1,200 | 2 
r 
ar I ' 
160 1 col. 
j 
| ; - 
- 
20 ; é 3 
10 3 
20 c . 
60 i a 10 Zl Å 
s 70 : Ö 
20 . : 5; 
- 10 d 
| 
b | es 
. . I . . 
60 é 3 60 5 : 
10 


9” 40' E. 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 517. N:0 7. 97 


Bucsust-1913: 


S. Skag. 8 S. Skag. 9 
58? 10' N. 92 18' E. 58? 21! N. 8? 56' E. 
=f8 >/8 
0 20 40 60 100 | 200 | 400 | 600 | 675 SoL 0 AAA 
168601 6.04 | 5,85 | 6,38 | 6,40 | 579 | 5,98 | 5,98 | 5,99 | — 16,91 | 11,05 | 8,18 | 7,24 | 6,69 | 6,42 | Net- 
sample a ag sample 


30,50 | 34,38 | 34,65 | 34,83 35,01 | 35,07 35,10 35,10 | 35,10 100-0m 28,91 | 33,91 | 34,85 | 34,90 | 34,94 | 34,94 
50 | 50 | 50 | 100 | 100 | 100 | 100 | 100 | 100 50 | 50 | 100 | 100 | 100 | 100 |!90-0m 


Much Much 


detritus! sand! 


I r 
- 
20 röj 20 | 10 
fe 3 r r 
20 
80 60 : | ELR s . i e ; S 20 
10 É | 5 : k | EO) 
g j ; 20 
420 | 120 | 10 
; 20 
680 : | 
; 180 20 ; | 
140 ; | | a | . | | 40 
S | 20 
100 | | 
120 20 | | 
260 ; 140 . , ; | | : 5 É E 20 TSV | 
a | 60 | | 
a 3 40 10 ; ; ; 10 s é : : : J0FUINES OKH Es CL 
180.) 20 : | | | l | OM ES I TO SV tallar | 
40 . j . sj 210 | 60 
? 20 | E 10 
10 
30 r 
r I 
é AE RAT . S : e : | B ä Rö 
2200 | 
Ö 20 å | 
dep | 540 | 240 20 : 80 80 40 
420 100 20 e 5 | ; c k a é 
80 60 | ?10 | É Ä : | E : . | | 
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Table IV (cont.). 


Pyrophacus horologium STEIN 


Station 


Date 


Depth (m) | 0 20 40 
Temperature C” 15,38 10,99 ÄS2 
Salinity "/oo 1 80,77 34,65 34,90 
Quantity exam. (cc) 50 S0A 11550 


Protoceratium reticulatum (Cr. & LACHM.) BÖTSCHLI 


Nephrodinium nivale Mrun. 
Ceratium hbatavum PAUuLs. 


— hbucephalum ÖCLEvr 


- furcea (R.) On. & LACHN. - 


— fusus (E.) DuJ. 


-- intermedium JörG. f. typica 
— longipes (I) Creve v. ventricosa Osrr. 


— macroceras (K.) Creve (juven. p. p.) - 


20 


40 
20 280 ö 


— tripos: (OF Miro) Nirzsek,v subsalsa Ost: Go s 0 220 


» Goniaulax inconspicua n. sp. 
— polyedra STEIN 
Diplopsalis lenticula Bercu 
Peridinium brevipes PAurs. 
— crassipes Koroinp 
— depressum Bai. 
— disciforme n. sp. - 
— divergens Eur. . 
— Granii OÖsrtr. 
— islandicum Paus. . 
— oceanicum VaANnH. 


— pallidum ÖsrrF. 


— pellucidum (BerGn) ScHöTt 


— Steinii JÖRG. 


Dinophysis acuminata Cr. & LACHM. 


— acuta Eur. 


— arctica MERESCHK. -. 


Phalacroma Rudgei Murray & WHTriNG . 


Peridiniale:, undeterminable cells and cystae 


Pterospermataceae. 


Pterosperma Moebiusii JÖRG. 


Pterococcus labyrinthus Ösrr. 


Pterocystis sp. - 


Bacillariales. 


Melosira Järgensil AG. 
Paralia sulcata (E.) CLEvE 
Thalassiosira decipiens (GRrRuN 


KSP 


Leptocylindrus danicus CLEve 


Guinardia flaccida (CAStTR.) PERAG. 


Hyalodiscus stelliger Bai. 


Coscinodiscus excentricus Jun. 


— oculus iridis Eu. . 


180 20 


S. Skag. 6 
Br SON: 


10 


9” 40' E. 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 51. N:O0 7. 99 
S. Skag. 8 S. Skag. 9 
5SKTILOK NE9? 118"pE. Sf SALAINGT Cirkel IDE 
2/8 3/8 
M 20...) 140 60: | 2200 | 2200: | 14000) 2600 | 2675 ungar 0 20 | 40 | 60 |:100 | 220 | net 
16,85 6,04 5,85 6,38 Gs0 5579 5,98 308 K2500 |sample SS 11,05 8,18 UA 80369 6,42 sample 
30,50 34,38 34,65 34.83 |:35:01 | 35:07 30,10 35,10 35,10 100-0m 28,91 33,91 34,85 34,90 34,94 34,94 0050-24 
50 50 50 100 100 100 100 100 100 50 50 100 100 100 100 
Much Much Ti SS 
detritus! sand! 
. Je 
10 260 60 r 
10 
ec 20 + 
2; r 
10 är 40 Se 
1 r 
är r 
20 ce (20) — (20) : 
10 cc 100 cec 
20 
40 
r 
20 
20 t 20 r 
a 10 + 
É 10 
Tr 
r 
20 
EP 'v 
v 
- 20 20 r 
20 
20 
40 10 r 
?20 20 10 
180 
70 160 20 10 10 20 10 40 30 10 
ig TE 
: 10 20 
3 (80) 
140 60 3200 900 440 330 710 
?10 
. 10 
220 60 0 901 70 TN 
S r a 
NG 
T 
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Table IV (cont). 


Station S. Skag. 6 
57? 56L Ni 9” 40! BE. 
| Date a 
| Depth (m) | 0 | 205 I 0 N60 103 dö 
| "Temperature C” | 15,38 10,99 7,82 7,62 28 Net- 
| Salinity ”/oo 30,77 34,65 34,90 34,94" 111 034,00. 11) SATAPIA 


Quantity exam. (cc) | 50 


50 50 | 100 100 |100—0 


| Coscinodiscus radiatus EHB. 
— sp. with a large, mucilagineous envelope. 
Actinocyclus Ehrenbergii RALFs . 
Actinoptychus undulatus (BAIL.) RALFS - 


- 


OR DG 10 fr 
| Rhizosolenia alata BricHtw. f. gracillima (CrevE) V. H. soc 160 20 


— faeroénsis Ostr. v. fragilissima Berc. . 
— hebetata Bai. f. semispina (HENSEN) GRAN 
— Shrubsolei CLevE . 
| — Stolterfothiil Perac. . 5 
Corethron eriophilum CASTR, "+ + AMN: okefe ske sl: SEE : 20 40 40 30 
| Chaetoceras atlanticum CLEVE A Pa 
— boreale Bau. (incl. f. Brightwellii CreEvze) . . - 
| o— constrictum GRAN . : ; | 
| — contortum ScHÖrr. « «+ see se se rr er rr rs : : 3 : | 
| ="eriophilam -ÖASTR, I: os dels 5 nes ms oja sd KA NR ; ; : 20 
— — f. volans (SoHörTt) GRAN 
== CUTViISelUM, CBEVE: « 6 a aritagn se Bose slant STEKS SAR 40 
| o— danicum CLEVE - 10 20-34 1 r 
| — decipienge CLEVE. 
| — densum OCLeve 
| — didymum EHB. 
— holsaticum ScHöTT 
— Schättii CLeve äl Fy die on SER jeleR je SRA sa S : ; : å 
—' sp, Spores (of CL..debile«CLEVE): = -& cc soc Ar ER 3 - 5 : 20 
Cerataulina Bergonii PERAG. 
Biddulphia aurita (LYNGB.) Brés. 
— mobiliensis (BAIL.) GRUS. 


Synedra sp. 


Striatella unipuncetata (LYNGB.) ÅG. - 


Thalassiothrix nitzsehioides GRUN, . « « dl. sf 8 ds de >se mic ; a; ; : 20 

Navicula-G1I8tans: VW... OM. ee sti. skestiie der (et. sel va RR EE É A å 20 20 
— Schmidtii LaGsrt. v. skagerakiensis n. var.. 

'" Gyrosigma distortum (W. Sm.) v. diaphanum (CLEVE) - 

Pleurosigma Normannii RALFs - 


Nitzsehia longissima (BRÉEB;) RATES. «bc 6 der skiss EE Ö K 3 10 20 


Zooplankton. 


Ova et cystae. 
Ova 


Ovum hispidum, hystrix (CLEVE) - 


10 20 FH 
. 20 
Bion multispinosum (MoEB.) Lonm. (pollen p. p.?) - «o--o-oc oc 20 : ; s : 
ÖVStAC a serier lör jen se de re er Geer ker drrgde Sera Äter RS SA SERA : 3 ; : 10 
»Umrindete Cyste> HEnNsEN 
»Sternhaarstatoblast» HENSEN 


'" »Barbierbeckenstatoblast» FHENSEN 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. 


101 


58? 10" N:. 


60 


HL | 20 40 100 | 200: | 400 | 600 | 675 0 
16,85 6,04 5,85 6,38 6,40 5,79 5,98 5,98 5,99 SBL 
30,50 34,38 34,65 34,83 35,01 35,07 35,10 35,10 3510 r00-Hm 
50 50 50 100 100 100 100 100 100 I 
Much Much 
detritus! sand! 
Fr: 
5 
S 
av 
260 ec 
10 Tr 
[Gl 
60 s - . iz (r) 
Pr 
I 
yr 
mv 
I ed 
IT 
40 
60 r 
5 
190 r 
) ad 
100 
10 
420 10 
20 40 10 3 : : S ec 
20 : 3 5 S r 
” 
70 80 240 30 40 5 S 160 10 
r 


S. Skag. 8 


9? 18' E. 


fr 


20 


S. Skag. 9 


SK ENEISEKo6LE: 


313 
8 


0 40 | 60 | 100 | 220 Su 
16,91 | 11,05 | 8,18 | 7,24 | 6,69 | 6,42 RR A 
28,91 33,91 34,85 34,90 | 34,94 | 34,94 OO 
50 50 100 | 100 | 100 | 100 Ed 
+ 
1 
20 TT 
280 20 10 10 c 
380 40 
5 
40 ec 
20 5 S T 
(30) 10 10 
r 
+ 
jig 
40 ec 
rt 
rT 
+ 
(et) 
60 A 
IE 
20 
D 
40 
10 
10 
10 
100 10 ec 
. r 
40 20 70 100 360 40 
20 20 
TE 
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Table IV (cont). 


S. Skag. 6 
ÖTTLDOENA9E 14010E: 


Station 


Date 1/8 


Depth (m) 0 20 40 60 103 


Temperature C” 15,38 10,99 7,82 7562 7,28 
Salinity Joo 30,77 34,65 34,90 | 34,94 34,99 100 
Quantity exam. (cc) 50 50 50 100 100 
Protozoa. 
Ehizopoda. ; 
Acanthocystis pelagica OsirFr. . 
Raphidiöphrys: marna (ÖSTER: Etc, sk.ie spe dt RESA ERS : . 5 5 5; .; 
Acanthochiasma fusiforme HARCKEL 
Acanthonidium pallidum C1. & LACHM. 
Challengeron diodon H. v. Nathorstii CLeve . | 
Infusoria. 
Mesodinium rubrum LonmmM., incl. M. pusillum ni sp. - - + s « + « 60 40 20 30 ; 
Lohmaniella. OVIfOrmiS. PE G, ö dere ös SS 0 Bee ETS EE SRS 300 200 60 30 
== SPITAIS: TiERG:r ner sneda sve föl sc Bler arte es rs RAR FE NNE ES SES ö : S : : So 
Ström bien Slobosttm 2. SP seg ska SEEN SEE: : : . : : : | 


— acutum LEEG. . 
Woodania conicoides LreG. (= Laboea compressa LE:G.?). 
TLaboea-ComiCa. LORM: co s st ete jed eos 0 da fleste Sr INSiES 80 : ; 5; 5 s | 
— Crassula. LeBG. CRS: os er iå år sar et tee SrER Fet isso RS ATEN ER Nr NS . 3 80 60 É 5 
— delicatissima LEzrG. 
= "ONTGTS CNS: BE Gee ast 6? Ge gelen kelter Er tele CS rs ARSA SER VAS ö 0 3 30 5 S 
— maxima n. sp. 


== OValis uppg: Mer Ser rr ART RR Ar ar Sa ARR MERA 760 640 5 10 


=" 8trOblla OMM. oe se Doe fe sele ser he Le frn te Br INFRA Er : 40 
- vestita LEcG. (L. compressa LEEG. Pp. P.?) - - «= « ss + s 140 . 60 
UCvyttarocylis denticulata (CzL. & LACHM.) For. v. gigantea (BrRANnpr)Jöre. . : . : : r 
- elegans Ösrr. v. obtusangula Osrr., incl. v. Ostenfeldii (rare) 40 


— Helix (OL: & ILACEM.) JÖRG: oc oc «a oe 30 sugs fo berle er ek SENSE 


= PAINU bus! BRANDT 05 dedol sy eree Lek sljer vejeal als va dar SSE Ers : za 40 20 
Ptychocylis urnula (CL. & LACHM.) BRANDT 
Codonella lagenula n. Sp. 
Tintinnöpsis beroldea STEN ov. se src . sljer je fiska i öoR ni da arr SLS : D ; 30 70 
— campanula (EHB.) DAD. 
— Papa MEUN sec. dör, & AS et delse je ler Jen ekorren ce OR SÄLLAR As ERE SE 5 : : 5 20 
— ventricosa (CL. & IACHM.) BRANDI + & srde sd:s tekst CNE : : : : : + 
Tintinnus subulatus EAB: Gö eo fe Es 
Infusoria Indetferminatå = s « « scid so sh sar eds filar sne SRS ss : s S 5 10 5 
Coelenterata. 
Bougainvillea sp. (>»Ammengeneration») . . . s. ss + > : ; ; 3 : : 
Echinodermata. 
Ophiopholis aculeata O. F: MULL, «2 35 a: ee AE 
YVermes. 
Chaetognatha. SS 
Sagitta hipunctata Quox et GAM. + = a s & sd je sö sj sa ss 2 : : ö 5 + 


Polychaete. 
10 ; E 


20 : 


Larvae . 


NGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 517. N:O 7. 10 


S. Skag. 8 S. Skag. 9 
58 IOK NST9P IST EB. 58 21 NI 8 56 Em 
2/8 3/3 
0 20 40 60 100 200 400 600 675 NOR 20 40 60 100 220 N 
16,85 6,04 5,85 6,38 6,40 5,79 2,98 5,98 5,99 2 öd 11,05 8,18 1,24 6,69 Gro JAR 


50 | 50 50 1005 | IG0r | 1605 | 100-46 1007-) 1005-|L0070 50 | 100 | 100 | 100 + 100 |!00-0m 
AN i dt rr 
Much Much 
detritus! — sand! 


050 | 34,38 | 34,65 | 34,83 | 35,01 | 35,07 | 35,10 | 35,10 | 35,10 rögikie 2891 3391 3485 3400 34.04 SL ES DE 
10 


20 60 
10 


10 


0 | 20 60 30 : ; 20 5 20 
280 2,900 20 30 10 10 40 20 50 40 10 
20 
100 é 10 Y 10 å 
: s c 5 5 E O : - 5 100 
3 : ; 20 : ; : : 3 / : é 7; 3 
240 100: | : | | a n : 220 5 | ; 
k : , 210 : | : 3 z : ; Z ; 5 
500 240 300 30 10 ; 5 3 S ks 180 | 1,760 : 5 
å 220 a : : å ; 3 4 840 20 ; ; 
3 420 60 å é | : : . 3 ; 5 : é 
380 300 80 s : : : å : : 160 80 : : 
240 80 : : : 3 7; : : 80 20 3 . 
760 300 120 70 10 
. . . . . f . . . I v T 
240 0 . : : | (10) | z r 
. T I 
20 30 . 10 60, |. 104 | 
A & c å TN 30 
920 c 20 10 
le 
dr 10 30 r 
480 120 50 30 å : 10 : : ; : 10 
1E 
z 
är Ir 


20 5 ö 10 é å EF 
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"Table IV (cont). 


Station SR 5. Skag. 6 
HTFLOO NES 4A01ER: 
Date 1/8 
N Depth (m) 0 20 40 60 103 
Temperature C” 15,38 10,99 582 7,62 7,28 
Salinity ”/oo 30,77: | 34;65 34,90 34,94 34,99 
Quantity exam. (cc) 50 50 50 100 100 
Protozoa. 
Rhizopoda. 
Acanthocystis pelagica OsrFr. . 
Raphidiophrys marina ÖSTF. - 
Acanthochiasma fusiforme HAECKEL 
Acanthonidium pallidum Cr. & LACHM. 
Challengeron diodon H. v. Nathorstii CLeve . 
Infusoria. 
Mesodinium rubrum Louwm.,, inel. M. pusillum ni Sp: + «= «ses 60 40 20 30 
Lohmaniella oViforniis LEG; <= = ccs CE buske fe AR RR 300 200 60 30 


— spiralis LEEG. . 
Strombidium globosum n. sp. 
— acutum LerEG, . 


Woodania conicoides LrreG. (= Laboea compressa LEEG.?). 


EaPOCA CONICA LÖHME oe << å öres deres ar Hör SRA SE ER NTE SEA SNES 30 
== CrassUWla ILERGK oc cs of. so fö oe Jet te a är terra ÅSAS Bel frkog AE : ö 80 60 
— delicatissima LErG. 
— eMergens. LRRG:s « = soc sc €ö je sog nef RR. S 5 5 30 
— maxima Nn. Sp. - S : 
=— OVvalis LDEGA je soc fe vie Mö se Kö Be Ri ne EENG 760 640 : 10 
= BiTODUA ORM: a 6 jer oc er sh ölen Sen a aAa far as tern d sl sl d 40 


— vestita LErc. (L. compressa LEEG. p. p.?) : 140 c 60 
UCyttarocylis denticulata (Cr. & LAcCHM.) For. v. gigantea (BrASpr)JÖRrG. 
— elegans Ösrr. v. obtusangula Osrr., incl. v. Ostenfeldii (rare) 40 
— helix (CL. & LAOEM) JÖRG: «+ ss 8 os scc sele 
— minuts BRAND 4 HA, soc såsen Eje tele se BN SER 5 5 40 20 
Ptychocylis urnula (CL. & LACHM.) BRANDT 
Codonella lagenula n. Sp. 
Tintinnopsis beroidea BTHIN > sic si ske dara forts: eta see : : : 30 70 
— campanula (EHB.) DAD. 
— TAPPA MPUN SN eh so ss. er ste fa Ka CA oh si RR ANSER SE S ; S : 20 
— ventricosa (CL. & LACHM.) BRANDT . « 
Tintinnus subulatus EuHB. 


Infusoria INmdetermindtå .. . se « ec. fo 6 sc elle Åre del Läst telslet ans S : : 5 10 


Coelenterata. 


Bougainvillea sp. (»-Ammengeneration») 


Echinodermata. 
Ophiopholis aculeata O. F. MÖLL. . ss ss ss RR 


YVermes. S 
LÅ 
Chaetognatha. 
Sagitta hipuncetata Quoy et GA. 
Polychaete. 
|| 071) St > RS ARE RE SE DS SR TE SA, CT ng RER SRS ae : 5 . 10 


|, FÖDA vin rt Ke FIKA RF fe ns ör ASSR SS NETSSR TSE : | é | å 3 20 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 5. N:O 1 10 
S. Skag. 8 S. Skag. 9 
58v: LOK NEG 95 TISK EE: SSK HINENE SE 50 
/8 13 
20 40; 060, | 200 || 2006 | 40011 600 | 673 lang 0 20 | 40 60 007 [K 220, | Ner 
6.04) | 5,55i110 16,38 | 6,40) | 5,79M| 5,98:-1515,98 | 5,995 a 16,97 | 11,05 | Sig | 7,24 | 6,69) 6,42 I. 
34,38) 134,65 11 34,83 | 35:01 | 35,07] 35,107|1"35,10 | 35,10 OH 28,91 33,91 34,85 34,90 34,94 34,94 OR 
| 50 50 100 100 100 100 100 100 50 50 100 100 100 > 100 
Much | Much 
detritus! sand! 
10 
20 60 
10 r 
= 
10 
20 60 30 20 20 
2,900 20 30 10 10 40 20 50 40 10 
é - 20 
100 S 10 10 
100 
20 
100 220 
?10 
240 300 30 10 180 1,760 
220 840 20 
420 60 
300 80 160 80 
80 80 20 
300 120 70 10 
I It 
20 (10) | - g 
. . = T r 
20 30 é 10 60 10 | 
pb 30 
20 10 
lg 
S 
2 10 30 å r 
5 
480 120 50 20 5 o 10 10 
S 
| 
| 
| Ek 
är r 


20 s 5 10 : 4 r 
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Table IV (cont). 


Station S. Skag. 6 
,577 56" NI 9” 40! E. 
Date NB 
Depth (m) 0 20 40 60 
Temperature C” 15,38 10,99 7,82 7,62 
Salinity ?/oo 30,77 | 34,65 34,90 34,94 
Quantity exam. (cc) 50 | 50 50 | 1ETT00 
Bryozoa. | 
Cyphonautes balticus ToRMiG EE sme ere fs ss or kol sr oe EES 3 s ; ; | 
== HOreaAlis HM OBM va teps se ey fel eken er förl ole ös is Nej ös re es ES AE ET 6 S i ö 3 | 
=rCOMPLESSUS4KHB oc! 1 sälg daler dress Ner fe dr fs Er SE IE: KRT [NES a SNIA | 
| OCrustacea. | 
Cirripedia. 
LALVAG: FST bered ör rör stel Briggs re ay Rek sens | 
Copepoda. | | 
Calanus fomarehicus (GUNN) MF =: faen SHE feed SSE : s | 
== hyperborens KRÖYER = vw 4. oc sid vt c köps fer lekis ven eylsiiels : | : 
Microcalanus pusilus EG. CO SARS) 5 GG oms bevel ere fe RSS s | SD 


Paracalanus parvus Craus . . 

. Pseudoealanus elongatus Borck 
Scolecithrix minor BrapYy . 
Centropages typicus KRrRövrer . . 
Iisias Clavipes BOECK + cs se ce am! jade DEN eh a OSA ei SG SE 

| Metridia hibernica BR. Ris: - co rs He 

— longa (LUBBOCK). . « 


| 
| | 
— JäCens: BORCK + oc te6. 0 fel dörve fellA er vc ERE Sr ess INS (SSE : | d | | 
| Temora longicornis (O-.E. MULL.)., cha a s Slösa fra ; | A | | 
Acartia  Clausit OirsbR. : so co ec be fee ses ös er rie, SE RNE å ; a = | ; | 
— longiremis LALEJPB. ssp is dess es ss NS ES ; | 4 d | | 
Oithona plumifera BARD cc ds ste sc mos före sl Greece I : | | 
= similis ÖVAVS oc wo seden sö cy hkr KPA Bor ren slarlsa NER SAR L | R | | 
Microsetella norvegieca (BoECK)E = ski os bo ela sfje oa soc se os es : Å | : é | 
Copepoda-larvae: Nauplius' . see = dd =o8 ere sås MR on RR 60 40 60 105 
Ostracoda. | | 
Conehesia obtusata (G.'O: SARS += före «ei ve efter LESS RSE: SING BE | sd 
Cladocera. | | | 
Euadne Nordmanni LoOvEN (juv Af NT: el 50 okerol Noga senses FolASAS 3 3 


— spinifera P. E. MöLLrEerR . 


Podon intermedius LiLLrJeB. 


Schizopoda. 
Boreophausia Raschii G. O. SARS 


Mollusca. | | 


| 
Lamellibranchiata-lärvaes stereo. os sc > so så a cd HR ER 5 | | 
| I | 
Gastropoda-larvae = +. so = os RR SÄ SAR RE : s É | | 
| | 
I 


Prochordata. | 


Oicopleura dioica For. - 


Zoea indeterm. 
Cellulae indeterm. - 
TLATVAC INGOLELMs = 3 sc. Ver fö" (elr BN fer us AL ske äro BFS SRES NL a Mee eds aa FR ES LR SAS 20 20 


KUNGL. 'SV. VET. AKADEMIENS HANDLINGAR. ' BAND 517. N:O 7. 105 


S. Skag. 8 S. Skag. 9 
582 10! N. 92 18' E. 58? 21! N. 8? 56! E. 
26 3/5 
20 | 40 60 | 100 | 200 | 400 | 600 | "675 0 20 | 40. | 60 | 1007 | 220 


85 6,04 5,85 6,38 6,40 5,79 5,98 5,98 5,99 16,91 |.11,05 8,18 7,24 | 6,69 6,42 SEG 
Hörl3438 ) 365 > 34.83 |, 3510111:35,07, | 35,10 |..35,10 I 35,10 TEN 28,91 | 33,91 | 34,85 | 34,90 | 34,94 | 34,94 000 
50 50 100 100 100 100 100 100 50 50 100 100 100 100 on 


Much Much 
detritus! sand! 


r 
r 
r 
i 
| 
| + 
1 ät 
r 
ec 
I + 
r 
rr . . . 6 . e Tr 
r 
ec kr 
de dr 
AL 
r rn 
[6 20 C å é å : ce 
. . . . e - . . på ta . . . . . Yr) 
s 20 Å | 10 cc 60 : n i , Å cc 
. . . . . . . e rIF . . . : . . . 
5 es 5 4 O | c e k . : : s r 
| I 
I 
| I 
: : ; SR RES 5 5 : c ; 5 ; : 5 : de 
. . . 5 . 3 . ö e . 5 - 3 - r 
360 40 50 30 10 E 30 3 5 e : - - 20 / É 
5 40 5 c : 10 É 
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Station 


Date 


Depth (m) 
Temperature (C”) 
Salinity ”/oo 
Quantity exam. (cc.) 


— - --e-cecee-——————————— NO — 


Phlajtoplankton. 


Chlorophyceae. 


Halosphaera viridis SCHMITZ . 


Flagellata. 


Dictyocha fibula En». 
Distephanus speculum (E.) HECKEL 


Ebria tripartita (ScHuM.) LEMM. . 


Peridininles. 


Gymnodiniaceae. 
Amphidininum amygdalus n. sp. 
— carota n. sp. 
— elongatum n. sp. - 
Gymnodinium dilatatum n. sp- 
— faba n. sp. . 
— Lohmannii Paus. 
— medium n. sp. 
— robustum n. sp. 
— teredo PouvcH. 
- dubium n. sp. 
— cuspidatum n. sp 
— pusillum n. sp. . 
Spirodinium fusus Mrus. 
Cochlodinium acutum n. sp. . 
— bahusiense n. sp. « 


— pellucidum LonmM. 


Peridinmaceae. 
Exuviaella sp. (baltica LoHw?) . 
— perforata GRAN. . . . 
- oblonga n. sp. 
Glenodinium danicum Paus. 
— trochoideum STEIN. . « «+ + + cc 
Goniodoma angulata n. sp. 
— complanata n. sp. 
Ceratium arcticum (E.) CLEve 
— bucephalum OCLEVp . 
— furca (E.) C1n. & LACHM. . 
— fusus (E.) DuJ. 
- intermedium Jöre. f. frigida . « 
- longipes (BalL.) Creve v. ventricosa Östp.. 
— — v. hbaltica Os. 


— macroceras (1I.) CLevE 


— tripos(O. F. Mönr.) NirzscH. f. hiemale PAurns. 


— tripos O. F. Mönr. v. subsalsa OsrF. 


Diplopsalis lenticula BERGH 


8. Skag. 0 


ASTRID CLEVE-EULER, QUANTITATIVE PLANKTON RESEARCHES IN THE SKAGER RAK. 


Table V. Skagen 


NS. Extra Li 


57? 41! N. 112 24008. 57? 48! N. 11? Om I 
2573 25/ 
oc HO ROM HES0 40 [T60. | 60-)| 80 0 10 20 I 
2,26 | 2,29 | 2,56. 3,52 | 3,59 | 4,18 | 5,80) 6,16]. Not I gm | 992 | Z37 
23,48 23,51 24:61 30,82 31,80 |32'83 34:27 34,69 SaMPlel 2756 2824 28.98 
(OR HR (DA ENG Bro 10 | 10 | 50 | 50.|100-0 ml). 10 10 10 
Fr 
100 10 100 
100 
100 100 
100 100 
S0 
. | 100 20 | 40 100 ; j 
100 100 40 40 
. 100 
100 100 
1,300 : 20 700 
100 
300 | 700 | 100 | 300 ! 300 g 
100 300 100 | 400 100 20 100 
100 
600 800 100 | 500 
300 60 20 200 
300 100 100 100 20 
100 200 300 
100 
200 
200 
- 
100 : 100 : r 
100 100 20 + 
2001 + 
eg . 
I 100 100 
3 
600 ; 


KUNG TSV. 


vary 1914. 


S. Skag. 5 
Br 42! N. 9” 5l' E. 57” 56' N. 9? 40' E. 
50 | 30.40 | 64 OMe0n KAO IG Ig0N 
6:35! 60,55 | 6,62) 6,66 sum 4,51 5,60 5,69 5,83 6,94 cn 
634,85 34,92 34,92 34,92 5 SAMP!e 133,42/33,84/34,29 34,58 35,01 100 7 
-Um 


3 20 | 20 - 20 40 
20 Å 60 20 s 60 20 
20 
20 5 201 20 
140 ; : 20 
a ; k S 20 
40 å k 20 
40 
27180 å 
120 60 20 4 20.) 20 
20 
EP . . 
60 60 
T 
r 4 40 
+ 
r 60 


VET. 


50 


20 


40 


220 


100 
220 


20 


S. Skag. 6 


50 


150 50 | 50 | 50 |50-0 ml 50 | 50 10 


120 


20 
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BAND 57.1 N:O /T. 107 


S. Skag. 8 S. Skag. 9 
58” 10/ N. 99 18' E HSP 2LLENE 18” SOLER: 
26), 4 
0 20-140: 1 60. | 100;!-200 É 0 20 40 60 | 100 200 4 
4,79 5,25) 7,48) 7,85) 7,89 KR IR 2,33| 4,35! 4,61| 5,63| 6,06) 7,07 EE 
33,26 33,69|34,85/34,99/35,08 35,08) "2NP!e 29 18/32,88 33,17/33,98 34,51 34,99) "IMPle 
50 | 50 | 50 | 50 | 50 | 50 |100-Oml 50 |100 | 50 | 50 | 50 | 50 |100-0m 
r Cc 
20 10 | 20 
40 
20 
10 
20 60 | 20 
10: | 10 
60 
40 
60 
| 20 10 
260 100:| 10: | 90 
240 60 2200) - S 50 10-1:290 
20 
?20 | ?20 
20 r . S å . r 
20 10 : 10 10 å r 
r - 10 3 20 10 E e 
+ r 
t ec 
r ec 
R - 20 ec 
LT e 
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Table Vv (cout.). 


ASTRID CLEVE-EULER, 


Station S. Skag. 0 
57” 41 IN; 117? 
Date 25/9 
Depth (m) 0 10 20 30 40 
"Temperature (CF) 2,26 2,29 2,56 | 3,52 3,59 
Salinity ?/oo 23,48 | 23,51 | 24,61 | 30,82; || 31,80 
Quantity exam. (ce.) 10 10 10 40 10 
2Nephrodinium nivale MEun. 
Peridinium conicum (GRAN) ÖsSrTF. & SCHM. - 
— depressum Bai. . 
- gemma n. Sp. 
— Granii Osrir. 
— ovatum (Poucurr) ScHörr . 
— roseum PaAuLs. 200 
— Steinii JÖRrG. 
Dinophysis acuta IEuHB. . 100 
— norvegica CL. & LACHM. 
— rotundata CL. & LACHM. 
Peridiniales, undeterminable cells and cystae. . 400 100 300 300 
Pterosperma Moebiusi (JÖrG.) Os'rr. 
Pterococcus labyrinthus Osrr. 2200 
Bacillariales. 
Paralia suleata (12) Oreve 800 9200 
—,— var. . ; 3 LR 3 
Sceletonema costatum (GrRBEV.) ÖLEVD . . 26,000 46,100 34,700 144,100 129,000 
'Thalassiosira fallax Mrun. . 2,300| 2,900) 3,100) —-1,200)] — 1,400 
— decipiens (GrRun.) JÖRG. 400 700 4,400 200 
— gravida ÖLEve 1,800 1,300 500 —8,000 | 9 I 
— Nordenskiöldii CLever . 11,70026,700 26,100' 11.600 —12,000 
— frigida n. sp... 400 
Coscinosira polychorda GRAN : 400 ö 
Tauderia borealis GRAN 3,000 4.200 6,$00 —-4,700 —-3,8S00 
Leptocylindrus danicus CLnryp . 700) 300! 1,0001 —1,500 
Guinardia flaccida (CAStTrR.) PErRaAG. 100. 100 
Hyalodiscus stelliger Bau. 100 
Coscinodiscus concinnus W. Sm. . 
— excentricus EHB. 
— lineatus EupB. . 200 
— radiatus EuB. . 
— subbulliens JÖRG. . 
sp., large, hyaline. 
Actinocyclus Ehrenbergii RALrs . 
Actinoptychus undulatus (BAIL.) RALrS . 
Rhizosolenia alata BricGHiw. f. gracillima (CLEVE) 
NE ET 300 200 300 600 
alata BrRicHrw. 200 
- hebetata Bar. f. semispina (HENSEN) GRAN 250 200 100 300 200 
— setigera BrRiIGHTW. 100 100 
— Shrubsolei CLEvE . 
— similis n. sp. . 
— styliformis BrRIGHTW. 
= Spar Ö 
Chaetoceras anastomosans GRUN. . 900, 200-400 --1,000] 300, 
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24' E. 


50 

4,18 
32:83 

10 


1,500 
34.200 
200 
200 
400 


3,700 


700 


300 


100 


SJ DAR 
N. 11? 1:07! Hl 


60 | 80 
5,80 6,16 
34,27 34,69 


Net- 
sample 


50 | 50 |100-0 m 
20 
TE 
20! 40 300 300 
20| 
1,660/2,200, 500 2.200 1,400 
480 120 5 1,200 
820 320 ec —[120,800 125,700 65.500 
OR 3,600 KR 1,8 
40] 4 2,5004 400 = 15004 + 
20 600 200 200 | 
f 80 S 1,800 
1+20 40) or 1,600...-3,6004.-+'300,1 
120 60 cec | 20,500 34,400) 21,200 | I 
2.000 —1,800 — 1,000 
34 Ö | . 
r 4.900 — 4,100' — 3,100 
1,200 —1,000. 600 
700 300) 200] 
40 
å 
120 
20-20 
S 
JA | 
100-200 
40 | 2600 
| | 
500 900 200 
i | 300 
800 500. 400 
200 
20 
| : so) 
. . e - 400; . | 


KUNGEN SV: 


VET. 


AKADEMIENS 


HANDLINGAR. 


- Skag S. Skag. 6 
frL42!/ N. 9 5! E B7S BG NN OHA0eE 
d/ 20 
BT :s0n] 40 | 64 | 4 I 0. |.20 |640) |460 | 100] nyög | 0 
6,35 6,55 | 6,62) 6,66 Ne 4,51) 5,60 5,69) 5,83 6,94 NR 4,79 
3485 34,92 34,92 34,92 "2MP1P 133 42/33,84 34,29 34,58 35,01 ”UNPI 133,26 
50 | 50 | 50 50-0 ml 50 | 50 | 50 | 50 50 100-0rm] 5 
r 
20 
20 
20 40 20 
: 4.020 4,320 6,540 2,240 760 2,320 760 200 + 
160 340 800 660 60 200 
1240 840 500 200 3,240 460 2,040 80 + 360 
s 3 201 20 
201 2 20 40 (10 
ji REQ 2 20 240 120 60 
. er 20 40 20 2 24 12 je ) 
240 100) 40: 60 20 20: 80 10 r 100 
140 180 20 100 20 . 240 (10) r 100 
20 
40 80 40 
40 20 20 
20 de ec 
240 260 220. 160 40 
20 60 60 60 äF 
220 ec 
Je 20 
100 r 20 
5 r 
100 
r 10) 220 20. 40 år 
20 10 
10 40 
20 20 
| 10 c 10 cc 
| : 20 


BAND 51: : N:O; I. 


FK 


o 


109 


60 


S. Skag. 9 


NE Be r50: 


E. 


S. Skag. 8 
BST LOLINS OR OTIRIR 58 2 
TYS 
20 1540 1260 | 100 1200 | net | 101120, | 40 100 1200 | Net. 
5,25| 7,48) 7,85 7,89| 7,01 mamvle| 233) 435| 4,61| 5,63) 6,06) 7,07 SE ; 
33,69/34,85/34,99/35,08 35,08 "YMPle l2g 18/32 88!33,17 33,98 34,51 34,99 ”AMPle 
50 | 50 |:50 | 50 | 50. |!00-O0.ml 50. | 100 | 50 | 50 | 50 | 50 |100-0.m 
- | 
10 | 
| r 
40 | 
| 
| 
I 
0 > 1. 40 40 20 50 10] 30 
a é S : Ö 10 
| 
20 3 É S é S : 80 | 910 |1,22011,910 
259 OR I RE GER d | | 60 210) 120 
100 5 : : 5 S 2080 80 S0 | 70 60! 
d é : : : 120-10 
60 -. | É a ; ; 240 | 10 10 
60 : : c 5 240 70 60 | 10 50 iv 
d 5 . : - 1,040) 90: | 801-30 |: 20 
a å / ö s 500 
: : Bg a . 20 
as ä 7 a : Ö 20 30 20 
- . 5 . 1 . e 
IE 001) a é a 10! 20 50 
5 S : ö ö å 10 40 
: : - : 5 é 10 r 
- . å 5 y . H [64 
20 s S S : ; å 20 10 
z 20 IC É : S 
é å : : / 60 20 r 
- . . . . . 13 
20 r 
(10) 10 
r 10 + 
60 


110 


Table V (cont). 


Station S. Skag 0 
57S1ATIENG 110940? 
Date 25, 
Depth (m) Lå 0 10 20 30 40 50 60 | 80 NO 0 
Temperature (C”) 2:26: IN S2X20H4E 2.5 0MN IDA 3,59 4,18 | 5,80 6,16) Pa 
Salinity "/oo 2348 2351 24,61 3082 3180 32,83 34.27|34,69) SIMPIel 2756 
Quantity exam. (cc) 10 10 10 10 10 10 50 50 |100- Om 10 
Chaetoceras atlanticum ÖCLEvE . Å 
— boreale Baiu., incl. f. Brightwelli CLevE . T 100 
— breve ScHörr : 2600 
— constrictum GRAN 400/ 500 —-1,000 700 är 9200 
— contortum ScHörr 300.-2.000 1,500 400 200 + 1.440 
— criophilum CaAsTrR. 
— curvisetum CLEVE 5 å i: ; 
— debile CLevzE . 5,200 200 1,200 8,300 —4,300 ec 6,500 
— decipiens CLEVE 400 300 r s00 
— diadema (E.) GRAN 500 1.300 ec 
— didymum EupB. 
— holsaticum ScHörr. . 5 200 
— laciniosum SCcHUT'r 200 600 | r 1,100 
— scolopendra CLrevr ?c 1.600 
— simile CLevzE . 
— sociale LAUDER 1,000 o 
— teres CLEVE 100 2100 r 
— SPp., Spores 500 c 
Eucampia groenlandica ULEve . : : 
Cerataulina Bergonii PBEracG. . 100! 200 609 100 r 100 
Biddulphia aurita (LYNGB.) BrEB. . 6,000 8,500 9,600 —8,400 15,000 5,500 160 cecee 15,600 
— mobiliensis (BaIin.) GRUS. . r 
— obtusa (KG6.) RALFsS 3 100 
— sinensis GREV. 40 r 
Ditylium Brightwellii (Wusr) GRrRuN. 100 200 100 r 
Grammatophora oceanica EuB. . : : 
Fragilaria striatula LYNGB. . 2,000 540 1,400 ; 
Synedra sp. . 100 200 : 
Thalassiothrix Frauenfeldii. . + 
— longissima Creve & GRUS. | 5 
— nitzschioides Grux. . 11,100 15,600 3,200 47,500 41,500 13,100 60 120 — ec 20,200 
= fallax. m.isp. , 
Navicula directa W. SwM.. 100 200 200 20 20 : 
— distans W. Sw. | 40 . 
— Schmidtii LaGcsr. v. skagerakiensis n. var. 800) 2200 1,400 2,700 | 1,900 500) 180 60 . 1.200 
Gyrosigma distortum (W. SM) v. diaphanum | 
(CLEVE) - : 
— tenuissimum (W. SM.) -. S 100 
— Clevei Grus. v. cornuta Grus. 100 : 
Pleurosigma elongatum W. SM. : 
— Normannii RALFs 20 40 3 
— naviculaceum BreB.| 
— planetonicum n. sp.! Ya | 
Nitzschia delicatissima ÖCLEyvr 200 80 20 , | 500 
— hybrida Grus. 20 c 
— longissima (BrRÉB.) RALFS 200-300 400 400 60 40 200 


JA 
k 


ASTRID CLEVE-EULER, QUANTITATIVE PLANKTON RESEARCHES IN THE SKAGER RAK, 


SS. Extra IT 


572 48! NI 11 0 
10 20 30 
2.92 3,37 3,4 

28,24 28,98 | 30,20 
10 10 10 


200 100 | 
3.100 1,900 -. 
100, i 
3,700| — 500 | 1.8 
| . ] 
J 200 
13 200.) — "000 
200 RE . 
, 3 
400 | 100 | 2 
15,900 — 9,500 
100 
3001] — 1100 | 
100.) ÖR: 10 
1.8 
. | . . 
32,300 17,200 37,9 
600 | 


4,500 | 2,300 3,20 


| 


100 106 

I | 
300 100 
200 400 
200 | 300 400 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND. 517. N:0 7. 111 
S. Skag. 5 SÅ Skag. 6 S. Skag. 8 S. Skag 9. 
HAAN: 9951E: 57? 56! N. 9940! E. BS OLENGE OSEISICR. 58” 21! N. 8? 56! E. 
251, 26/3 26/3 26/> 
2 3 2 A 2 ) 2 ) 0 2 
RE EEE [EE Er ES Ku I FA a KA GE 
34,85 34,92 34,92 34,92 "AMP 133,42 33,84 34,29 34,58 35,01 ”IMPIel33,26 33,69 34,85 34,99 35,08 35,08 "IMPlelag 1g 32.88 33,17 33,98 34.51 34.99 Sample 
50. 50 50 | 50 50-0.m.] 50 | 50 | 50 | 50 | 50 100-0ml| 50 | 50 | 50 50 | 50 ' 50 |100-Oml 50 > 100/| 50 | 50 | 50 | 50 100-O0m 
Je r 
14 100 r 
Å ö S r r 
260 40 240 r 
; r 60 | 
80 r 720 100 
r r ig | r 
280 10 | 
| 
r | r 
5 
1w 
| 
k 5 3 2 r I 
(160) 201200 (+) | 
160-20! 20 (40) c 1260 200 220' 20 cc r 480 20.20 20| ce 
"20 20 r - 10 r 
: 30 
20 40 40 ce [4 är ce 
: ET 80 r 
40 
600 |-560 520. 80 620 S 140 180 
Rd 80 60 
3 r ir 20 + 
| 40 | ; ; NILE 
280 320 200 40 or! 1700 60/1 420] 201 20 or 40 60 2,7201.,30 |:400:1250,| 170) 1380: . ce 
40 | 5 | 
| 20 | 40 | 20 
80 40 60 40 40-40 207 101.330 
80 | 60 40 20 180 80: 140 | -20' 10 40 | 40 180) :30 20,60 40 
| 
120 20 80 100 20100 60 20 40 201-20 
| 40 20) 20 10 
| H 201 LO 
I 20 3 
| HO | 40:60 2040 20 20 10-20 
I If 20 
| 5 20 20 20 
| 40 | | 
100 | 20 | 40] 40 20 201 . 20 20 70 150 10 
120) 40 . | 40 40 
60 100-60 60, 40 10 40 90 


1'T2 ASTRID CLBVE-EULBER, QUANTITATIVE PLANKTON RESEARCHES IN THE SKAGER RAK. 


Table V (cont). 


Station S. Skag. 0 S. Extra II 
57 41 IN. VISE B7P 148! CN. JET 0070 
Date SE 25/5 
Deptk(h) 0 | 20 | 20] 307 || 40. | 750 1980 so Peng. SÅ JO. | HO YE BONET RN 
"Temperature (CP) 2,26 2129 TR 3:52 3,59 218 5,80/ 6:16 ämple 2.75 2,92 | 3,37 | 3,14 
Salinity "/oo 23,48 23,51 | 24,61 | 30,82 | 31,80 |32,83 134,27 34,69 27,56 | 28j24-1 "28598: 3021 
Quantity exam. (ec) 10 10 | 0 11-105 Or I MNOr [ErS0G 50 [10050 ml] 40 7). 40. 11 I0 10. 
RR | | | 1 
Nitzschia pungens v. atlantica ÖLEVE « .coc- å / « | —-200 | : 5 | 4 Å 
Undeterminable cells. . . . . - - «+ «+» » » «| 500| 200 200 | 400 200. -11,=800H EEE TSONEINE: 3 20 
| | | | 
ZooplanIton. | 
Ova et cystae. 
(023 NL UNS DR EDR Kr ESA JET VEN fo 0) SE (He i ; SR VG 100 100 
- involuta (»umrindet») . -. | | | 
Ovum hispidum, hystrix (CLEVB) . soc soc + co . : Sö o 3 3 SET fl : d | 5 
Bion multispinosnm (MöB.) LOHM. « osococo- + + 200 3 700 | 800 | 5,000 17,600 760 1,100 å 400 | 200 400 
| | 
Protozoa. | | 
Rluzopoda. | | | 
Acanthocystis pelagica ÖSTE. . «oso sc oc er 5 : ära ME TS 100 
Raphidiophrys pallida ScHR. . «oo. sc ss ++ d 2 200 | SN 
Imfusoria. | | | 
Mesodinium rubrum (LonmM) 1 och 3.200 — 600 | | 00 Ö | | | | Sed | 
— pusillum n. sp. J | | | / | 
Lohmaniella oviformis LEG «cs che sta sa : a 100 | 800 : ; SAT : ET 200 400 
Strombidium sp-? ... | 
Faäbdöea CONMICA JIOHM:. vs. ec le fö sen eka eka ers : 3 0 ; | : | 
= delieatissima "Lare; «os ss skola sov & 2 «| 1,500:1:3,300 | | å 3 2.500 « 
= FUSOSA NN: NP: era ch feta ön An eve EN) FADO Ö ; | 100 | sv ol : | Sd É 100 SUNE : 
=E strobila, LOHM) « st «Mos os ske 2 Ra : : 3 ; ; : AA ( | 
— vestita Lerc. (L. compressa LREG. p. p-2) . | 750| - 100 100 ; ä : | ö 5 3 100 | 
| Stentor multrformis OP: M3 = socka 06 & 3 | å 5 s o S d | : 100 5 ne 
Cyttarocylis edentata BRANDT . oc. sc > ; 5 a N . : 5 : Tr 
— denticulata (Cr. & Lacum.) Fol. . . | 
Dictyocysta elegans EH. : | > 
Ptychocylis urnula (Crn. & LACHM.) BRANDT vo o- : å 3 100 3 : 3 : k 3 3 ove | 
Tintinnopsis beroidea Srtrin (T. fusus MEUN. p.p-2) s : ; : : : å sl å 100 3 : 
— rapa MEUNIER de! Mp te VT 3 20 : 100 100 400 
— ventricosa (CL. & LACHM.) BRANDT. soc oc . å ; E s ; 40 40 , : 5 100 
| 'Tintinnus acuminatus Crn. & LACHM. . . s ; 3 | É : 
Infusoria indeterminata sp. 1. des: > sv.) 4001 700 : S O : . : o 200 200 MH 
ENN DS is PS a MAP IE 6 MR gt Fa prosa Ita 5 100 / ; K lv å TF : ; ö : 'M 
Celenterata. | | > 
| Podocoryne carnea M. SARS . «oc de sc a a ä : 3 : : : (EES Ö sl 3 O - 
Pleurobrachia pileus FABR. . ... oo... : : : ; . ; J. äre , 
5 FUN 1885 
Pehinodermata. | 4 
| Ophiopluteus 3 ; 
| Vermes. | | ov. IMG 
| Chaetognatha. | red I 
| Sagitta bipunetata Quvory et Gam. å | | j d | 


KUNGL. SV. VET: AKADEMIENS HANDLINGAR. BAND 51. N:O I. 113 
S. Skag. 5 S. Skag. 6 S. Skag. 8 S. Skag. 9 
FIA IN. 961” EBE 57” 56' N. 99 40! E 58” 0 CN. 192 28. 58” OL N. 8 56! BE. 
25/3 26/5 26 [9 261, 
10 20 30 40 64 Tv ke 20 140 60 100 Jat 0 20 40 60 100 200 AV 0 20 | 40: : 60: | 100 | 200 
1 635! 6;55 5 62 6,66 VE fa 5 | 5,60! 5,69 5,83 6,94 SE 4;79' 5,25, 7,48! 7,85! 7,89 7,01 RE få 2,33 4,35 4,61 5,63 6,06 7,07 Net- 
6134,85 34.92 34,92 34,92) SAMPle [3342 33 84)34,29 34,58 35,01 "2MPlel33.06 33,69 34,85 34,99 35,08 35,08, "PPI l2g18 32,88 33,17 33,98 34.51 34.99 Sample 
b 50 | 50: 50 | 50 -Ö;m | 50 150 |50 1,50 150 100-0.m| 50:| 50-150 150 | 50 | 50 |100-0ml- 50-100 | 50 50 530 | 50 '100-Om 
20 60 70 80 20 
220 | 80 ce e 20 40: 10 T 
5 
Se 20 ES 
180 | 240 | 80 20 | 40 40 | 40 20 | 100 20 | 20 
20 
c 20 60 
20 80 60 60 - 20 10 
ö 40 | 20 10 
40 
ö 40 3.620 10 40 | 10 
| 
. 20 20 å | 
oe 20) 
I 
| 
I 
| 
240/ 
j 20 | 
| | 10 
- | 20 20 20 20/ 40 
5 20.1 20 | 40 20 20 201 
80 40 60 | 20 
20 20 
20 20:1-20 20 20 | 80 | 20 | 50 I 
, r | 
| 
rf I 
Lig : e 
K. Sv. Vet. Akad. Handl. Band 57. N:o 7 15 
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Table V 


(cont.). 


Station 
57” 41! N; 118 


Date 25/9 


S. Skag. 0 


24' E. 


ASTRID CLEVE-EULER, QUANTITATIVE PLANKTON RESEARCHES IN THE SKAGER RAK. 


S. Extra II 
T1?07TR 


ST ASUN: 


251, 


0: |iv10: r20 30 
2:26:1- 2,294 12:56.) 3,52 
23,48 | 23,51 | 24,61 | 30,82 | 
10 | 10 10.0) 10 | 


40 

3,59 | 
31,80 
1071 | 


Depth (m) 
Temperature (C”) 
Salinity ”/no 
Quantity exam. (cc) 


Polychaete. 
Larvee 
Bryozoa. 
Cyphonautes borealis LOoHM.. 


— compressus EHB. . «. ss 4 6 tt d z Å - 


Crustacea. | 
Cirripedia. 
TARVAO: oc de Prsenger Rv de Sr åre SITA ell Ts RN : : : | 
Copepoda. 
Calanus finmarchicus (GUNN.) 
— hyperboreus Kröver 
Paracalanus parvus Oravs . 
Pseudocalanus elongatus BorecK 
Centropages typicus KRÖYER . 
Metridia longa NG 
— lucens BorcK ; 
Isias clavipes BorcK . 
'"Temora longicornis (O. F. MöLL.) 


Candacia armata BorcK 


Oithona plumifera Batrp 
— similis Crnaus . 
Corycaeus anglicus LuBB. 
Copepoda indet. . «+ - » = & & mi ss. ss a : SE 
Copepoda, JUVen: <= cs 4 = ess fos så er RR : : Å 


Copepoda-larvae: Nauplius . 


Ostracoda. 
Philomedes brenda Bairp 
Cladocera. 
Podon sp. juven. 
Amplipoda. 
Parathemisto oblivia KRöYEr 
Schizopoda. 
Thyssanoessa longicaudata (KRrRöver) . 
? 
Decapoda. 
Homarus-larvae et juven. 


Decopoda-larvae . 


Mollusca. 
Lamellibranchiata-larvae et juven. . 


Gastropoda-larvae . 


Prochordata. 


Ulcopletra dioica KO, sc. sc safe es AR se : z | 
I 


Zoea indeterm. 


50 |-60 |:80 | 
4,18 5,80 | 6,16 NR 
32,83 | 34,27 34,69) ”2INPle 
10 1:50 (-50 m 


0. 
2,75 


10 


IT 


27,56 


107 | 
2,92 
28,24 
|| OTO 


20 

Sa 
28,98 

1020 | 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 57. N:0 7. 115 


S. Skag. 5 S. Skag. 6 S. Skag. 8 S. Skag. 9 
OLNE 90400 3; 58” 10/ NI 99 18" RK. 58 2NA Si 661: 


[Si] 
I 
o 
PS 
CI 
2 
& IR 
Oo 
An 
= 
Gl 
An 
JT 
o 


25/3 26/9 26/3 26, 
LE I sd (föra 2 


HT 20 30 40 64 Net- 0 20: | 40:11 60 | 100 Net 0 20 | 40 60 100 | 200 NG 0 20 | 40 60 100 | 200 Net 

55 ' 6,62, 6,66 le | 651 5,60 5,69 5,83 6,94 Je. b79 5,25 7,48 7,85 7,89) 7,01 sa mulel 2:33| 4,35) 4,61| 5,63| 6,06) 7,07 le 
2 34,92 34,02 "2MP-P 133,42 33,84 34,29 34,58 35,01 ”IMPlelgg 26 33,69 34,85 34,99 35,08 35,08) "IMPlelag 18 32 88/33,17 33,98 34,51 34,99 "AMP 
0 50 | 50 50 50 50-O.m.] 50 | 50 | 50 | 50 50 100-Oml 50 50 50 50 50 | 50 |!00-Oml 50 | 100 | 50 | 50 '50 | 50 |100-Om 


: | t r I 
| 
| 
I 
I G Ir 
r r 
| 
I 
| PI 
I 
| 
I 
. . a ec 
I 
| r e O 3 3 : $ . ec 
| 
| 
| sr (AA ec 
| 
| 
P r + 
| 
I fr 
No | 
| . 
| P rr 


[C] 

wo 

ES 
Q + RH 


UC) 


- Tr - A e a . Ö 

/ 4 . S s 2 a : 
< - 3 - d S so ELO . 
: 3 : | a : - å 140 
a T Å . . . . . . 


LITEN 


Arent: Jå dd 


oh 
| 


| 
| 
i 


eé gal 2 
ä 20 "to ov Vl 


LA 
EES 


ee RR 


OM [ 


va 006 me Oc 2 ve fr 
dn a 2, LÄTT AND NE 
AAA 40; et ACE "Dr IC61AE, AO NET É 
vet ÖT OR I 08 08 OG KR UG | 
. 
' ISPKRE REN 
mal 
+ + : | - ; 
I 
a ' - ' FE [ 
di 
é vä ee ” pl 
| +” i vo & + 
4, Jå . NV | LH 
A FN Kg 
pj | + Blog [ — 
4 RR 
K 
4 | | 4 2 Ip 
u K | ; Te 
tr NY 4 Xx 02 
«fe NR 
7 ä - å : Er i 
3 | « å I H Ifa 
- i å [1 | - OR 
rv | 
[ , - -” 
lå 
| 
md 
a + 
IL 
I » + 
I 
U| 
jd "i : | 4 
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Table VI. Skager Rak April 1914. KUNOI. SV. VET. AKADEMIENS HANDLINGAR, JA 


57: 8:07. 117 


Station S. Skag. 0 S. Extra 11 8. Skog. & 8. Skag. 6 8. Skog 8 8. Skag. 9 8 
3 | | 4 S. Skag Skag, 15 Skag, 16 
S4lN: OT OMR, 1 07 E 37" 42 NN, OVR 57” 66! N. 040 58" 10" N. 0" 18! E. 58? 21' N. 8" 50 E. Sell ren 
Dato 3 LE ul DA 10 föj 
Depth (m) 0 10 20 JU 2” Nut- Not- 0 10 20 30 40 50 562 Net LT 10 20 30 40 00 80 100 Nol 20 30 410 60 100 150 200 4 9 = 
Temperature (C") 7,01 Ö,s4 — B,0S 5 510-05] sarnnle samplo |,005 6,02 5,60 5,68 5,67 007 307 omtmnlo | OSA 0,04 6,04 0,04 6,05 0,06 0,00 BOT ämple 504 638 701 7,03 5. 27.02 | 7,00) 6,03.) Not Not- Net- 
Salinity "Jo 21,29 30,73 3144 IBA p P'e [2036 9205 33,60 33,76 34,00 34.035 — "Ample 34,05 34,05 I408 — 34,03 3 34,78 | BOMP — 3801 M70 IS 387 3A0r I 3508 34,07 ample sample sample 
Quantity exam. (ee) 50 20 20 20 20 93-0 m 38—0 m.] 560 80, 50 50 1007-100 100 501-50 1100: 100 | 50 1100 | 501000 GO RH 5 100 100 100 100 100 |100—0 m 100 100 -100—0 m.| 14—0 m 118—0 m. 
Fn Jo LT AL. fö be 0! Beg 0 Pn AE FA ES ATEA [RI Rs IRAS EN ASTA Ad pa BES [BOT 156053 [800] 11007 pm a 
Mach. Mach 
Phytoplankton. deteltus detritas) 
Chlorophycene. 
Halosphaern viridis Schmitz 40 r r E 10 5 ; + J 10 - a :e 
Flogellata. 
Phacocystis Ponchetii (Hamior) Laon. - » ce 50 co cc 
Dictsocha Bbula Ens - : 20 = 
Distephanus spocnlum:(E-) HAcKRL. 750 | 050 --36020 00 0 200 20 1380-3000; 700 000 407-200 å 60 20) 80 80 40 10 
Perldinlales, 
A Gumnodiniaceae. 
A lininm amygdalns n. sp. : : . 40 
irota n. sp. 20 r. 140 350) 50 3 00 - a : E P 40 10 10 
longum Loma 10 : 00 
opgatnm ni. Sp. 50 50 5 : : 3 10 
ronla n. sp. - 120 E 20 
Gymnodininm diplococcus on. sp vc 3 . . S ts kö : 40 . : 
ba n. sp. 160 5 240 300-200 50 400 120 60 20 40 | 10 é z 20 10 é H | 200 E 10 
— latum n. sp : : : : Ö c c 5 3 
LohmänniikPAuE 150. 140 | 60 80 a a 10 200 100 50 c 120 220 S 3 3 s! 440 20-20 2060 400 60 10 60 ;, 20 20 | 10 
nedium in. sp, | 520 500 150 120 | 12040 40 580 200-100 50 20 20 2 30 00 : 1001 20-120 : 120 140 20 é za E 40 60 10 
- posillum n. sp 1001 1001-1607 50) 80 250 : 400 300 20 1001-40 20 . 120 40 10 
n stum Nn. sp. 250 100 150 10 ' 400 150 . 200 , , å - . + . 20 . . , 20 10 10 
— dobiam »n. sp 80 : 3 ; å : : : , 5 Å å + 100) AH 3 : ö 10 
— teredo Povck 200 : : 20 5 20 å « 5 20 . 2 3 H 20 
- trigonocophalum n. sp. 5 > 40 
estificii G 5 + 100 : 20 0 - 
Spirodinium fosus Mrux 450 50 40 s0 A : Ö 320 250 50-100 250 - 40-300 Ö : 10 : 160 100 2 100-20 TOKIO 0 0 
polebrum n. sp. 50 - ; a : 60 | . - ö 120 20 : : ö å S 10 
Cochlodiniam pellucidam Lona 20 20 
— a : 3 . 120 
Pyrocystis lunnia ScaOTr 50 : fa S . » : 10 10 
PB. Peridiniaceae. 
Exuviaella baltica LoWM.? . , so -« «rr» ers « 400 | 350) 200) 50 | 180 | 140 | 40 | 160 50 p. 340 200. 100 é c 200 | 60 20 600 MO SM 1001-40 20 10 20 20 60 10 
oblonga n. sp. ARGA IA 20 50 å 50 20 60 30 10 : 20 20 10 40 20 5 5 20 10 | 20 
- lorata Grax(= E. lima (FE) Börsonmnu?) - 20 | 200 50 50 40 40 20 ”; 50 420 350 150 50 220” 100 - å 20 4 120 20 30 50 40 30 380 800 Så 20 20 20 20 100 so 120 40 60 
Glenodininm bipos Pavis Sy SEN Mia ; 20 
danieom Paus. (Goniodomn OstenfeldiiPavisp.p.) 220 4560 400-250 120 | 40 : 120 200 050 50 00 5 10 : 160 20 : 3 100-100 40 80 20 10 40 20 30 
na? complanata n. BP: > - + = Se 501-14 20 50 
— oviformis n. sp. . NR TG SLS LJ . 20 i . r 20 r - + 
— angulata n. sp. . « « « 20 - a : ; å é , » : 5 30 
Protoceratium retienlatum (Cr. & Lacum) Börsen + 60-50 > 20 40 60 40 - 10014 40 120 10 r 
' The O—m, sample had not been sterilised and could not thos be used 
18 
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rable VI (cont KUNGL, SV. VET. AKADEMIENS HANDLINGAR. TAND 57. N:O 7. 119 
sm MU Än )DOÖLDODOoOEOOGOGGOGO0O0GNNNSNS ER RR MMMM MN 
Station 5: Skag. 0 OS Bxtra Al 0 5: Skog. 8 ö 8; Skag. 8 0 fblabyt | S:Skag 10 | USSR 
51 4 NN. NER 67 48UN: 11 OTUR. 57" 42 Ni 9 5V CE. 57” 60! N. 0 40 BT 58" 10! N. 0? 18" E, FN: 
Dato UA (Od DA DÅ SM ar Sk 
Depth (m) Pe KV 10 | 20 30 80 920 Not- 0 10 20 30 38 Neot- or I 20 30 40 52 Nol- [ 10 20 30 40 00 80 100 Net | 20 30 40 00 1001 150-200 1 644 Nå 60 100 & S 3 
Tomporature (C") JT0L | 0,54 | 008 5, 5.10 | 510 samplo | ot; 1503 — 545. 538 536 sämplo |o1:03 592 550 558 507 5107. sampla | 30:04) 0,04.| 6,04 10,04. -6,05 0,06] 6,00.-10,04 | sämple 5,08 — 0,38 ; 7,05 020000 saranre 5321 5BatÅ Ball NR Ne Net- Net- 
Salinity ”/& 21,20 3073 3144 = 22,63 | 31 32,06 3 23,60 20,30 32,05 33,00 33,78 34,00 34,05 — 45 34,05 | 34,05 | 34,08 — 134,03 34,05  I4i72 = Hol 2451 347 3404 34,07 p 34,00 34,11 34,51 | sample | sample sample sample 
Quantity oxam. (ee.) | 50 | 20 | 20 ö 20 9-0 ml 50 50 20 20 28—0 m | 50 50 50 60 100: 100 100 52-0 m 50 | 50 | 100 100 | 50 | 100 | &0 100—-0m] 50 100100 100 100 100 -100—0 ml" 50 100 100 100—0 mm. 14—0m. | 50—-0.m. | 118—0 m 
sa Mach | Much FT ER AF TR fr GA a a a a NA fr 
netelust dotritus! detritas! 
niom nivalo MEX «rr 20 40 N 20 : a 5 : . a . - 5 É å n a : Gc 20 | COA : 2 A 5 20 10 
Cerwtium areticom CLRYE sv . 3 FS A t; ; N 
3 r d 20 å 
halum CERYE . . 20 . , 20 . . . Fr . . . 20 10 r . Ö r 10 
turea (E) Ct & LACHN ör 7: : r 5 120 3 4 70 40 10 + : 301 401 10) AVN r 20 40 40 ; . 10 
E) Dusanp. b Ne 3 0 50 0 + . 100-100 å r 160 30 220 801 Boj 07 8 20 20) 35 NM 10 | 60 + 120. 40 : rn 20 20 250 - 
termedium Jöra. f. frigida PAuts. + + + = «el « å 50 40 20 r o + 100 20 r : 201 20 20 10 å 40 3 20 120 r 2 
neatum (E) CLRFE : 3 : å 20 3 3 É d 
Cuesk v. baltica Ostr. «os sc 5 50 50 e 20 280 50. : + 20 3 10. ö c 40 20 60 1200 60 20-70 80 e 20 : - : sä AA ja pe : sd 
jcrocoras (E ye SVS : r 3 3 r a 108 DEE r 20) 001 401 201 - 3 r : r 20 r r + - 
pos (0. F. MönL) Nit2son f. hiemale Pais. + 50 100 - c 80 210 i &H 60 100 TO e 20 200 160 160 160 120-200 + 140 60 10 00 S 5 a KS KS 
Goniaulax polyedra Steix YC SECT fd b å d : R : ä - E A : Så | ; iq > 
nifera (Or. & LACHN.) Dies. å Sa ; a ö 3 ; å ; - Ö a 5 E - : då 2 : 
tha JörG kalle 3 : 40 100-50 : 100. . Ö 5 e 5 3 
Dip s lonticala Beran f. minor OrEevR. - 20 - | 60 1:20 0 100 = 200 50 : 40 10 5 ; 60 50 40 0 2 S 
ve mm brevipes PAuLs . . - ES 50 ed S N ; 
alla Mun 20 å 40 180. o 3 100-200 3 - o 10 120 2 20 
nicom (Gras) Ostr. & SKUM. « + > « Or - Å - - 3 5 3 3 : : 5 
rassipes Korom 100. I d D 3 a : r E 201 20 3 
— dopressom Bal 100 ä 3 00 Ö ec : : s ag a + c 20 30 20 + 40 2 c 20 20 110 r r e o 
cemma n. 40 
— globulus Strax . 20 
Granii Ostr NE 40 50 20 3 100 20 5 5 5 vi. / ? EI ET ER 
— islandienm Pavis 40 5 5 I . 
stum (PovonsT) ScHOrr A BERG LU Ö 80 20 400, 7 / 00 80 60 | 1001 r : 40 I d r 100 40 20 40 å 20.) - 20 ; c 20 : 10 r 
lidum Ostr. « > > ses . 40 20 40 20 40 5 20 130 50 2 3 3 r S 20 5 20 Z d iw a : 
parallelum Brock a 20 
pellucidom (Brenoe) Scnörr ne 50 20 300 100 100-100 r 200 30 ; Ö 5 00 20 20 20 140 / 40 20 20 / 20 40 10 - 
ponetulatm 4 200 3 
roseum Pau, 150 | 20 - t r 5 : o . 2120 | 160 
Steinii Jöns 0) > 0 5 St ES : les] : : 20 | 201 - 10 40 / ; ä0' | 90 
ubinerinis PAuis. + « EA 50 - å 60 50.) r 50 : 3 r 20 20 | 20 10 : 5 10 I: e 00 | - 20 | 20 fe 
Glenodinium solidam n. sp. + SLJER : 40,> +50)) 15011 50) | :B0:) 20.1 MÅ — 00 205. 1 100] is : 100 20 | 20 : 20 10 10 2 00 40 ab Ä 2 30 å 40 w 
Dinophysis acominata Cr. & LAcHN 5 00) = 20 : : 80 60 2 1180 50 240 3 40 å 20 20 
acuta Enn. SÅN . .- 40 150 . 20 . 50 140 - . . s0 20 . 80 r fr 
yretica MenResckc CAO RS Geta Oc AD 350 200 80 | 140 100 100 Ra 50 180 220 10 
— norvegica Ci. & LACHM 50 3 5 0 é : : 100 3 3 2 " 20 00 3 ct 3 10 20 20 A 10 Å 
— rotundata Or. & LAOHM. Sy Ede OLD SAS 60 | 3 ; å å c Ö å Ö å : 00 : h ; 80) < Å : 3 410 
Pe , undeterminable cells and cystae . -. 60 450 800 250 280 100: 207 20 / 200 220 200-100 200 60 300 | 3201 = 2 20 40 | 120). s0 130-180 10 80 300 8 40 20 2 30 180 d0 100; | "00 
Bacillariales. | 
Paralia solcata (E.) Crerg (incl. varr.) . - « - - (700) (250) 80 1760-3300 2400 r 320 ; 400 1,600 20 200 300 1100 —-1,060 2070 1,050 1,200 -1,280 400 440 600 280 360 / 2 3 20 20 110) 90 240 | 80 185 120 - 
Stephanopyxis turris (Gney.) Rarys AR 5 «100 120 - r c : 3 : å 10 sol or : : : 1490 4 A - = 


The 0—m. sample had not been sterilised and conld not thus be used: 
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(cont 


Table VI 


tion 


Date 


Depth (m) 
Tomporature (C”) 
Salinity "Je 
Quantity exam. (cc) 


2celetonema costatum (Gary) Ci 
Thalassiosira idecipiens (Gnux-) Jöra. 
gravida CLEVR 
hyalina (Grux.) GrRAx 
Nordenskiöldii Crevr 
sp 
Coscinosira polychorda GRax 
Landeria borenlig GRAN 
— glacialis (Grus) Grax 
Leptocylindrus danicus Creyx 
Guinardia flaccida (CasTtR.) PEraG. 


Iealodiseus stolliger Bat. 


nodiscns centralis Enn. « 


nus W. Sy. 


contricus Enn. 
lineatus Enn, - = 


ocolos Iridis Enn, 


- radiatas Enn 


yelos Ehrenbergii Rärys . 
Actinoptychus undalatus (Bar) Raus 
ol 


I gracilli 


alata BricKTw 


— — f. corpulenta Creyk 
delicatala CEvR 
faeroönsis Ostr. 
v. fragilissima BenGox . 
— hebetata Ban. f. semispina (HExeEs) Guax 
— setigera Briony 
Shrubsoloi Crev 
Stolterfothii Prao 
— styliformis Brionrw 
similis n. sp. + + « 
Chaetoceras atlanticom CLrEvFE VAS RAL nd fe 
lo Bail, (inel. f. Brightwelli Cory) 


bore 


breve SckUTr 


constrielWm Gnax 


— contortum Scuörr 
riophilum Castr 
— curviselum Crevr FA 
— debile Creve « » + 
decipiens Curve 


— sdensum Cr 


21,29 | 307 


(Cr.xyg) V. H 


[0 10 
7,01 6,54 


20 
6,08 


50 01 20 


as0 160. 


400800 


344 3241 


BT" AVN: 


30 


2000 
100 
450 


united with 


100 


250 


20 .-18,000. 7,800 


100) 250 
50 
40 50 
50 50 
20 150 
350 
1,560 -2,750 3,400 
80 25 
7 800.050 
10) 
800 
280 5,000 2,200 
2 
780 —1,750 -2,600 
1,260. 400-075 


100 
1,000 
2160 


400 


50 


100 


1,250 


700 
150 


1,760 


2000 


' Tho O—1m, sample had not been sterilised and could not thus be used. 


K. By, Vot, Akad. Handl. Band 57. N:o, 7 


S. Skag. 0 
Utg 


40 50 60 50 20 
5,59.| 5,25) 517 Slo | 510 
32,52 | 33,03 33,75 398 | — 
50 | 350 650 | 50 20 


1,000 | 3,760 :20,860, 49,740 —120,600 
50 50 540) 500 300 
700. 800: 740) 480, 500 

Th, gravida in the samples 20—90 nm.) 
120 420] 640 0560 
080 760 680 1,650 
1,280 250, 0 800 
260 200 100 700 
20 
60 80 120-300 
40 20 20 
40 600 250 
40 1200-2001 240 350 
100) 40 
40 
60 20 
(50) 
100 fc 380 500 1,800 
3200 2240) 800) 640 — 2050 
1020 20 50 
a 
40 . 
120 200 1.100 
740 1,500 180 1350 
Å 2,050 
00 sog I 100:] 600. I 5,000 
801 --5201.+ 80 I+260 l+ 700 
80] 1001-80) 780) 
. . 40 
020.-2,060 | 540 
680 2,500 


1,800 ov 24140 


ec 


S. Extra II 


567" 43! N.; 1" OT! BE, 
uf 
10; | -20) 130 | 38 - 
5,03 — 545 5381 5,36 SE 
ILIS 32,00 | 32,75 | 33,00” Semple 
| 60 20 | 20; | 320 138—0 m; 
660 3000 -1,030 -3,450 27,050 — Ir 
150 500 r 
40,-—-550.-1,000, -1,050 
(united with Th. gravida) r 
60) 100; 50 450. 
I : . . 
5 Ol - 800 
: 85 850 l+100 2050 I 
1,260 —-60,800 16,150 2300 2750 ca 
HO 600-650 -1,000 Fr 
30 250 50 cc 
50 50 150 
560 50) 200: or 
200. 
50 
10 50 
650) 450) or 
080 ——-6,250; 3,350) 2750) 2050) cc 
25 25 50) re 
+ 
600) or 
1,990) 750) 3,1350; 550) ec 
c : r 
SIT BOO ae 
I++ 1.500, 1050) 1,250/ 1,050] + 
0 7 
280 00) 10,550. 2,750) 5550) — ec 
200) 250) 250) 50 
4580 650) 200-700) Fr 
40 6730 480 750) 700) ec 
320 720.-6,100 2,55) 2000) co 


80 


5,140 
00 


2840 
10 


20 


1,250 


8. Skog, 5 
87? 42 NN. 0? BE. 
I 
J1020 20-01 530.0) 401 50. 
| 5o2/ 5,50 | 5,58 507 507 
| I2,05 | 33,60 -IJ7K | 34,00 4,05 — 
50 50 50 100-100 | 100 
Moch 
dotritas! 
; Gö 130-1,100 1380 
10] 20 
200) 40-120 
30200. 20 30 
40 
20 
00-100 60 10 20 
D 120 
80 80 200-180 150 
> 801 .: 120 
100 + | 50) 50 
10 10 
1280 
10,200, 1280 060 1.480 870 
80 10 10 
20 20 
1,500 750 400 800 -120-—900 
3270 
2740 
300, 
200-80 c 
80 70) 120-30 


Net 
somple 
52—0 m, 


ec 


ec 


co 


0 

0,64 

27,45 
50 


1,040 


20 


410 


1,320 


180 


10-20 
0,04. 0,04 
34,05 | 34,05 
| 50: | 50 
280 220 
40 
so 
720 410 
20 
20 
20 
120-40 
40.) 
200 170 
280 220 
40 40 
00 
800 620 
30 
20 60 
20 
300 
220 
120 460 
40 


8. Skag. 6 
57" BGN. 0" 40; 
än, 

30 40-80 80 
0,04 6,05 006 0,00 
34,08 — 1 34:63 34,05 
100.--100.---50 100 
| 
I 
320 1601-180 160 
I 
| 
40 601-50 40 
430 080) 920-440 
ST 
201 . 10 
10 
20 
- I 
2 
10 
30, 00 60 30 
120] 80] . 
470 70 380 
330 230-20) 30 
10 
10-10) --20 40 
1,000—-1,030 1.260 500 
10 a 30 
(10) 
40 
20 
280 
220 060-140 
20 


100 
6,04 

34,72 
50 


Moch 
detriton! 


00 


560 


20 


10 


1,400 


20 


420 


Not- 
samplo 
100—0 m. 


+ 


+ 


KUNGL. SV. 


8. Skag. 8 
58” 1OUN. 0" 18! FE, 
Mö 
04-107) 20,1 30.1 4071 801 11100, [7150 2001 | 644 | ox, 
0,58 | 543.| 5,04 | 0,38 Tor | 7,03) 705) 702 7,00) 603) Net 
HI — 01 | 34,70 34,81 | 34,57 34,04 3508 34.07 fömplo 
50 50 50 | 50 50 | 100 | 100 | 100 100 | 100 |100—0 m 
Much 
dötritas! 
80) 280 80 8 - 80 
140, 120; | 20.4 + | 0 g 
60 220 10 | 20 r 
200 560 640 40 30 + 
150 r 
1,20. 86,600) 173,000 2560 720 40 ec 
20-40 
20 
40 r 
20 
(10) 180 360 30 r 
107-330 10 r 
100 
60 
080 20 40 20 o 
20 
60; 
10 r 
d r 
000 r 
Fall) 120) 
3401 + 6: + 
I A0S 500 fi 700 34 - 2 
LETAO) LE d0 NE mani es0N AON |A UR 
1.310 r 
10: 60 , 10 
40 200 50 120-100 st 


VET. 


AKADEMIENS HANDLINGAR. 


S. Skag. 9 
58" 2I"N. 8 50E. 
if 
20" 40 60 100 > 200 
5.14 5150 5 524 68 ; 
33,08) 5 .134,00 | 34:11 | 34,51 | BAMmplo 
50 50 | 100 100 100—0 m 
700.-1,000] 810 840 | 1,530 + 
80 60; 210) 130 > 360 
20 20 60 
220-95 30 170 
250 r 
- 800 250 
1,700] 720] 200: | 90 | 7820) —c 
00, 80 15 70 r 
10 90) cc 
20) 40-50 40 30 r 
40 50 30 
10 
5601 20 | 180 r 
50 
120-135 
180 
120140 50 420 cc 
10 r 
30 10 20 r 
2010 20 
r 
220 8 401 30 
40 280 oc 
380 60 I 80 LO cec 
160 30 
20 0 so! 30 + 
380, 300 50 | vw 200 


BAND 57. 


vamplo 
14—0 m 


Net- 


samplo 


50- 


-0 m, 


cc 
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Table VI (cont 


Station 


Dato 


Depth (m) 
Temperature (C”) 
Salinity. "/e 

Quantity exam. (ee. 


 — AA AA HLR 


Obnetoceras diadoma (E) Grax 
didymum En. 


holsatienm Semörr 


— laciniosam ScHOTr 


scolopendra C 


— simile OLEYR « 


— söciale TAUDK 
— teres CLEYR 
— soptentrionale Ostn. 
Eocampia groenlandiea OrEvyk 
— zodincus Eur 
Corataulina Bergonii Pena. 
Piddwlphia aurita (Lyxon) Breen 
— mobiliensis (Barr) Grux 
obtusa (KG) Raus 
— sinensis Grev. 
pityliom Brightwelli (West) Gnux 
Fragilaria islandiea GRrus.? 
— striatula Lysan. 
Synedra sp. 


Thalassiothrix fallax n 


Franenfoldii (Gnux) CievE & Grus. 
— longissima Crevye & Grox 


— nitzsehioides Grnux 


rionella japonica Crevr 


— kariana Grox 


Navienla directa W, Su 
— distans W. Sa 
— retusa B 


— Schmidtii Lacst. v. skagerakiensis n. var. - 
Gyrosigma distortum (W- SM) vy. diaphanum Crky 
) 


Pleurosigma Clovei Grus. v. cornuta Grux 


— tennissimum (W. 8) 


— elongatum W. Sm 
— Normannii Raus 
— planctonicum n. sp. 


chia closterium (E.) W. Su. « 


— delicatissima Cueys 
— hybrida Gnux. « «+ >> = 


longissima (Brén) Rays 
— pungens y. atlantica CixyE 


similis n. sp 
Undeterminable cells and spores. 


0 10 20 
7,61 6,54 608 
30,73 lad 


S. Skog. 0 
57" 4 NN: 1 ME. 
NO 
30 40 50) 00 
5,57 5,59 5,25 | dr 
3252 33,03 33 
50 50 50 


J 220 cR 100 if 240, 
(eo) 100-250 (EE 60 > si0 IN 
. 150 : 
140) 
80 | - 
K 1,140) 
. 700 780 300 2600 
040) 150 100 400 220 360 200 
50 a 00 
20) 20 | så 
40 20 
20 20 
460. 710 | 840 
20, 
200 
I 
I 250 k 
1760 560 150-420 120 500 
200 100 
40 
100 550, 220 440 2780 
50 100. 40 00 
20 
20 . 
20 
50 200) 140 180) 
100-149 
300 400 250) 280 440) 
300-200 140 


Tho 0—m, sample had not been sterilised ond could not thus be used. 
> Only in symbiose with Phoaeocystis Pouchetiil 


50 

5,10 
3,08 

50 


520 


+200 14380 


640 
120 


160 
180 

00 
140 


680 


| 


57" 43 N. 11" 07! E. 
uf 
00 E 0 10, | 2071-301] 38 7 
5:10; |, Nobrllimöel 16,03 | Bilö, 15,38: 5,06, NOK 
= | sample | 22103 | 3116 | 32,60 3275 | 33,00 | samplo 
20 3-0 ml 50 20 20 20 -38—0 m, 
350 200 950 or 
tr 
r 
r 3 : 
000 —-1,050 350 r 
. 50 TT 
20 . 
3 : . 250. 
150. r 300. 12560 1000 or 
450 o 130 160-450 400 + 
(100) | ö |; 
300 | 0 : 50 50) 300 co 
- 300 50 
1,400 o 20 10 
50 50 
1.150 1,000—550)1,050 
50 
r 340 av 
850 1,040 —4,030 420.950 4,050] rr 
1,5560. 350' 300 050 
00 : 150.100 350 
50 00 
5 3 SANNE 
6.100 300 —1,400. 800 -3,000) + 
200 50 450 
00 50 100 
ce? 
50 . . 
20 100.150 
150, 160 200 
300 60 850) 350 550 
100 60 00 160 


S. Extra IT 


S. Skog. 5 
57" 42! NI 9" VE 
in 
CST RE: RESTEN EN 2 
7,05 5,02 5.50 5,58 507 | 507 507 NEN 
20,30 32,05 33,60 33,78 34,00 | 38,05 — SAmplo 
5 50 0 50 100 | 100 100 -52—0m 
Much | I 
detritas! 
00 100 o 10 
40 | 
. I . 
» 12200 | S 
1201 I 20 
(20)! r 
80 - 
I r 
720 00 | 80 360 6401-930 cc 
EE a 4 
1 80 1260 1,890 
40 
40 : 0 20: or 
240 | 300 3 20) 80) 
10 10] 
S | 
a 0 AN 
20 20 50 600) 
| 
20 00 20 30 100 80 | 
I 80 110 
| 
I 
. SA . 
| 
10 40 30 
10 10) 
r 
200 - 
O å 10 
1201 60 4040 101-30 20 


KUNGL. SV. 


S. Skog. 6 8. Skag. 8 
57” BON. 0" 40 E 58” 10 N. 9" 18' E 
seja ing 
10 30 | 40-60 80 1100 | Not 0, | 10. | 20 | 30 | 407 | 00 | 100. 150 | 200 | AM | Ner 
6,04 | 0,04 0,04 710,05: 0,06 8,06 0,04 — fåmpla | B58 543 594 538 1,03. Ty 7,02] 7,00. 6,03. såmvl 
27,45 24,05 | 34,05 34,08 | — | 34,03 | 34,05 34,72 P — |a4a6)] — 134,01 34,70 | 34,81 | 34,87 34,04 325,08 34,07 ”AMplo 
50 50 | 60 | 100), 100 | &0 100, 50 |00—0m] 60 | 50 50 50 50 | 100 > 100 | 100 | 100 100 1100—0 m 
TEE PR 1 ar] Borsta fee [ÖR ROOS 
| Moch | Much 
|detritns! dötritaa! 
f 600, 30 
I I+ 60 GS 
. | 20 
Sa 
: ; | 200,f 240 - 
[AG ; =] 100317 1007 NETG0N-+220 SIONS G 
s 180 180) 1148, RgO fe uu so. r 
40 160 | 201-130] 701-20 | 70 | 160 ce 40 r 
3 - r 
(10) | sol = r 
Al rs : > O 
(10) 16 20 (40) | ce 5 G 20-360 10 cec 
| 20 100 r 
50 
20.1 10 5 Le 40 280 4 
10 + z 40 160 200-160 20-10 cc 
20 80 60 HO 160 20-10 + 
20 . . . 10 
& 2 2? 30 10 40 10 
: å 10. 
60 10 a 40 10 80 00 40 20 30 a + 
, 10 19 20 2 20 10 10 20 
20 
20 40 10-20 20 10 20 
b, 10. 
. ä . . 20 
60 40 140 250 60 180 co 40 60 20 00 20 70 50 20 
20 40 80 10 80 
40 20 30 160 s0 12040 30 


VET. AKADEMIENS HANDLINGAR. 


201 140 

5.14 5.15 
(33,08) 33,55 

5 50 


580 60 
40 
2 20 
20 
100 1807 
20 
20 
40 140 
20 
20 
60 
20 
140 40 


8. Skag. 9 
58” 21 N. 8” 50 E 


OM 
60 100 
5; 524 

34,00 3411 
50 100 


35 


"no 


80 


50 


40 


2 
70 


130 
30 


10 


10 


110 


20 


20 


130 
10 


20 


20 


200 
5,81 
H61 
100 


3.180 


10 


190 
160 


BAND 57. 


Net- Net- 
sample | sample 
100—0 m.] 14—0 m. 


8. Skog. 1518. Skag. 16 


DA DR 
Net- Net 
sample sample 
50—0 m. | 118—0 m. 
r r 
+ r 

r 
6 cc 
rr 
r r 
+ v) 
r 
+ + 
r 
[ 
+ 


Lgr EN 3 Trap, vol 
BE Re & fatt 
ja - - 
- "' (0) MM 1 ur (RR ola Nag 
a N |.å - rv CJ 206 eh (SLR I w8,N nos 4” | 
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Station 


Dato 
Depth (m 015 10] 20 
Tomperature (C") 7.61 0,54 0,08 
Salinity "/e 21,29 30.73 314 
Quantity exam, (ee.) 50 20-20 


a  — rr — — - X- 


Zooplankton. 


a (mmrindet 
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Dato 
Dopth (m) 051 1051-2071 30 
Tomporatura (C") 7,61. | 0,54) 0,08 | 5,57 
Salinity "Jo 21,20 30,73 31.44 3201 
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rr I I IT TT 


Station S-Bkag;'0, LOGI SA LR S. Skog. 5 S Skag, 8 S. Skag. 8 S. Skog. 9 Torsby |S. Skag. 1518. Skog. 16 
ör UN. MHR. 07? 48 Nå MS OTE 57? 42 N, OBE 57” BON. 040 E 68" 10" N. 0718 E 58” 21 N. 8" 50 E; 
Date all "if 20/6 HG (OM 18/6 18/4 18/4 19), 
Depth (m) 50 60 80 92 - 201-30 8 0 120 2 40 | 50 - (a OT TT 00 180 1100 0 40 60 100-150 200 644 3 00 100 z ? 
Temperature (C” k 7 625 | 57.) 510. 500 | sale 5.538 530 | sample | 705 15,02, 530 8 | 507. 5, Netto | Ö,54 6,04 G04 0,04 6,00 6,00. Ö,Nk I Nate 0.38.) Tor | 7,03 09.1 7.oo)l 10,08.| Nb CA it et- Net- Net- Net 
Salinity ”/oo 9 3 33,03 33,75 8 — Pp 2,00 | 32,73 33,09 P 33,60 33,78 34,00 34,03 samp.e [27:45 65 34,08 34,03 34,05 Bb snrmple — 34,01 | 34,70 | 34:81 4,87 34.04 35,08 34,07 FAmple 24/60 |A8. 0 sample | sample sample sample 
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fr rr Much ET TR a FA AR 
Mach ol 
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oi milis Craus a a v 3 r 20 S 22 Å 
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juvon. : : + + H : ? | . : c co 
. + larvae: Nauplios SE 100 20 - - 50 | 20 20 780 40 4 20 E 1057 201207 110) 1 120 | | 40 20 Z a - , + 20 | 20” 40 10 Gö e É - 
la ova r 
( elogans G. O. Sars : oa 4 
renda Baren . . , . . . r a - Ce ce 10 
Fuvad elmannii Lovåx 
1 20 rr 
les Packardi Borck rr c 
I entricosa O. F. MÖLLER fr 
+ similis G. O. Sans 
I r Ö 
I juven > : z 3 c r : C; r TS S S rr re 5 r 
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fD—m. sample had not been sterilised and could not thus be used. 


K. Sr. Vol Akml Handl. Bå N:o 7, 


130 ASTRID CLEVE-PULER, QUANTITATIVE I'LANKTON RESBAROHES IN THE SKAGER RAK. 


Corrigenda: 


p. 80; Mstead of 
= longissima 
pungens Vv. atlantiea 
Nitzschia hybrida 


read 


Nitzsehia hybrida 
— longissima 
pungens vy. atlantiea 


St Insteml of 


vp. 
Exanyiella 


remd: 


nella 
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SUR LA CORBELATION ENTRE LES 
FECOLTES ET LES VARIATIONS DE 
FA TEMPERATURE ET DE L'EAU 
TOMBEE EN SUEDE 


AXEL WALLÉN 


AVEC 21 PLANCHES ET 3 FIGURES DANS LE TEXTE 


COMMUNIQUÉ LE 24 JANVIER 1917 PAR C. V. L. CHARLIER ET N. EKHOLM 
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Introduction. 


Dés les époques les plus anciennes Pimportance pour les récoltes des variations 
du temps a été reconnue. C'est pourquoi Porganisation des instituts météorologiques 
au dernier siecle a eu pour but de rendre service å P'agriculture. Les évaluations 
des récoltes datent généralement des époques encore plus anciennes. Bien que des 
données, aussi bien sur les récoltes que sur les facteurs météorologiques ont existé 
depuis assez longtemps, des recherches scientifiques sur le rapport qui existe sans 
doute entre eux, n'ont parues quw'en ces dernieéres années. 

Toujours est il quwen Suede il existe un nombre de travaux qui sont d'une 
grande importance pour la question de Pinfluence du temps sur les récoltes méme 
s'ils ne traitent pas direcetement du rapport entre ces facteurs. Pour citer quelques 
exemples, il faut mentionner VFinitiative de M. H. H. HILDEBRANDSSON des observa- 
tions phénologiques,' la communication du méme auteur sur les dégåts causés par 
la gréle? et ses travaux importants sur Paction réciproque des centres d'action de 
Patmosphere.” 

Il faut aussi mentionner VPidée géniale de M. O. PETTERSSON concernant l'in- 
fluence de P'océan atlantique sur la température, sur le développement des fleurs et 
sur Pépoque du commencement des travaux agricoles au printemps.” 

Il faut encore citer tout spécialement plusieurs travaux sur le climat de Suede, 
publieés par M. H. E. HAMBERG. Parmi ceux-ci le travail qui traite des gelées d”été 
en Suede est d'une trés grande importance pour la question que nous traitons.” 
Enfin nous mentionnerons les recherches expérimentales de M. RHODIN sur différentes 
especes de nos blés. Ses communications sur les dites recherches contiennent plusi- 
eures s données dun grand intérét pour la question." 


2 Hinasp dd) H. H., Etat des glaces, époques de la végétation et de la migration des oiseaux en 
Sugde, Annales du Bureau centr. météorol. de France, Paris 1878. 

? HILDEBRANDSSON, H. H., Om aktiebolag för hagelskador, Uppsala 1884. 

3 HILDEBRANDSSON, H. H., Quelques recherches sur les centres d'action de I'atmosphere. I. K. V. A. 
handl. Bd 29, n:o 3, Stockholm 1897, II. K. V. A. handl. Bd 32, n:o 4, Stockholm 1899, III. K. V. A. 
handl. Bd 45, n:o 2, Uppsala och Stockholm 1909, IV. K. V. A. handl. Bd 45, n:o 11, Uppsala och Stock- 
holm 1910, V. K. V. A. handl. Bd 51, n:o 8, Uppsala och Stockholm 1914. 

+ PETTERSSON, O., Om möjligheten af väderleksförutsägelser för längre tid, K. Landtbruksakademiens 
handlingar och tidskrift för år 1896. 

> HamBeErG, H. E., Die Sommernachtfröste in Schweden 1871—1900. K. V. A. handl. Bd 38, n:o 1, 
Stockholm 1904. 

6 RHobpiIn, S., Försök med havresorter 1908—1912, K. Landtbruksakademiens handlingar och tidskrift 
IN:0r63 års OT: 

——, Redogörelse för försök med höstsäd på Experimentalfältet under femårsperioden 1909—1913, 

K. Landtbruksakademiens handlingar och tidskrift N:o 8, år 1914. 


4 AXEL WALLÉN, RÉCOLTES ET VARIATIONS CLIMATIQUES. 


La statistique mathématique moderne s'occupe toutefois des méthodes nouvel- 
les qui sont applicables aux recherches sur la relation entre les récoltes et le temps. 
En premier lieu c'est la méthode de cerrélation, fondée sur les travaux de M. BRrRA- 
VAIS' et développée particuliéerement par des statisticiens anglais comme M. M. GALTON,” 
EDGEWORTH,” PEARSON” et YULE,” qui a été employée dans ces dernieéres années pour 
les recherches de cette espece. La premiére fois ou ce probléme a été traité d'aprés 
cette méthode semble avoir été en 1905 par M. HOooKER dans un traité présenté 
devant le Statistical Society å Londres et nommé »The correlation of the weather 
and the crops>.” Dans les 2 å 3 derniéres années plusieurs travaux traitant de cette 
question ont parus en Angleterre, aux Etats unis et aux Indes.” 

Cette branche de la climatologie pratique doit donc étre considérée d'une im- 
portance qui sS'accroitra ä mesure que lI'on aura lieu de fonder les recherches sur des 
séries dobservations plus longues. A "Theure quwil est c'est un grand inconvénient 
que les observations ne forment pas des séries de cas suffisamment grandes, pour 
que les erreurs moyennes ne deviennent pas trop grandes. 


I. Résumé de Ia théorie de corrélation. 


La méthode de corrélation a pour but d'exprimer par un nombre, dit le coef- 
ficient ou facteur de corrélation, le degré de dépendence qui existe entre deux phé- 
noménes ainsi que d'établir une formule, dite équation de regression, å P'aide de 
laquelle on peut calculer avec une certaine exactitude Pun phénoméne par VPautre. 
Si la corrélation est linéaire, le coefficient de corrélation s'obtient par le calcul 
sulvant. 

Soient 

IN, SAGOR 
FEN 

! BRAvAIS, AÅ., Analyse mathématique sur les probabilités des erreurs de situation d'un point, Akad. 
des sciences; Mémoires présentés par divers savants, II série, t. IX, 1846. 

” GALTON, F., Regression towards Mediocrity in hereditary stature, Journ. Anthrop. Inst., vol. XV, 1886. 

——, Family Likeness in Stature, Proc. Roy. Soc., vol. XI, 1886. 
— —, Correlations and their Measurement, Proc. Roy. Soc., vol. XLV, 1888. 

3 EboGEWortH, F. Y., On correlated averages, Phil. Mag., 5 series, vol. XXXIV, 1892. 

+ PEARSON, K., Regression, Heredity and Panmixia, Phil. Transact. Roy. Soc., Series A, vol. CLXXXVII, 1896. 

> Yune, G. M., On the significance of Bravais” formulae for regression, etc. in the case of skew correla- 
tion, Proc. Roy. Soc., Vol. IX, 1897. 

——, On the theory of correlation, Journ. Roy. Stat. Soc., vol. IV., 1897. 

& Hooxer, R. H., The correlation of the weather and the crops, Journ. Roy. Stat. Soc., Vol. LX VIII, 1903. 

” Parmi ces travaux nous citons les suivants: 

JACoB, 5. M., On the correlations of matured crop and the rainfall, and certain allied problems in agri- 
culture and meteorology, Memoirs of the Asiatic Society of Bengal, Vol. II, n:o 11, Calcutta 1910. 

WARREN SMITH, I., Correlation. Monthly Weather Review, maj 1911. 

——, The effect of weather upon the yield of corn, Monthly Weather Rev., Vol. 42,2 Febr. 1914. 

KIincer, J. B., A correlation of weather conditions and production of cotton in Texas. Monthly Weather 
Review, febr. 1915. 

JAcoB S. M., Correlation of rainfall and the succeeding crops with special reference to the Punjab. 
Memoirs of the Indian Meteorological Department, Vol. XXI, Part XIV, Simla 1916. 
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les séries de valeurs, dont la corrélation est cherchée. M, et M; soient les moyennes 
arithmétiques, » le nombre des unités, Xx, Lo, Xz,-..> Yi, Ya» Y3..- - les déviations de 
la moyenne, ce: åå. 'dyvles differences X,— Mi, X,—=Mi., Yj—Mi,; Y;—=My 
Les dispersions ou déviations moyennes (9,, 9;) sont données par les expressions 


522 SYS 
( — 05 = == 
n n 


2 2Y 20 Y 
fa ou r=—— 
Nn. 0. &2 VE? Vy? 
: KX (0 NN é : 
Si nous avons = ok r=+1. Le coefficient de corrélation a donc pour valeurs 
Yy 2 


limites + 1 et —1, et la corrélation est grande selon que 7 s'approche plus ou moins 
de +1. Sir est trés petit ou nul, aucune corrélation n'existe.! 

En admettant que la distribution de fréquence de I'ensemble des unités soit 
peu divergente d'une distribution normale c. å. d. qui suit la loi de probabilité de 
Gauss et que les unités elles-mémes ne soient pas dépendantes, on a dapreés M. 
PEARSON l'erreur moyenne de r donnée par la formule? 


T”équation de regression a la forme suivante 


x=b,y, y=b,x, 


Il faut remarquer que ye er seulement quand r=1. 
1 


Quant aux erreurs moyennes des coefficients de regression b, et b,, celles-ci 
sont exprimées dans la méme hypothéese que ci-dessus par 


OVAL 


E(b) = EO Sänmens 


o.Vn é 0, Vn. 
et I'erreur moyenne d'une valeur individuelle, obtenue par I'€équation de regression est 


f=0, VI —7?. 


! Pour compte-rendus élémentaires de la théorie de corrélation voir: 

YuvrE, G. M., An introduction to the theory of statistics, London 1912. 

CHARLIER, OC. V. L., Grunddragen av den matematiska statistiken, Statsvetenskaplig Tidskrift, Juni 1910. 
Exner, Die Korrelationsmethode. Jena 1913. 

WaLLÉN, A., Om korrelationsmetoden och dess användning, Teknisk Tidskrift, veckoupplagan 1914, H. 42. 
? Pour la valeur de & en cas d'un ensemble petit voir: 

»STUDENT», On the probable error of a correlation coefficient, Biometrika, Vol. VI, 1908. 
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Nous ne donnons ici que ces indications du calcul arithmétique du coefficient de corré- 
lation. Quant aux déductions de la théorie de corrélation, il y en a un grand 
nombre et nous renvoyons le lecteur aux travaux mentionnés dans notre biblio- 
graphie. 

La question de la validité du coefficient au cas ou la distribution de fréquence 
n'est pas normale a été trés discutée. Les déductions antérieures faites par Mrs. 
JIALTON, EDGEWORTH et PEARSON ont toutes admis une telle distribution. Comme 
cette supposition restreindrait beaucoup I application de la théorie, des efforts sont 
faits de déduire la théorie sans aucune hypothése sur la distribution de fréquence. 
La déduction de M. YUuLE ne présente pas cette supposition, mais comme il emploie 
dans sa déduction la méthode des moindres carrées et que celle-ci exige une distri- 
bution normale, il semble qwil wait pas évité cette difficulté. Il a été Pintention 
de M. WALKER d'y remédier dans sa déduction.' Enfin M. SVERKER BERGSTRÖM 
a réussi de donner une déduction qui est encore plus indépendante de toute hypothése 
touchant la distribution de fréquence.?” 

Une autre question difficile est celle de la validité des erreurs moyennes ou 
probables dans ces calculs quand on traite des facteurs météorologiques. Dans le 
caleul de probabilité d'ou ressort la théorie des erreurs, on suppose que les dévia- 
tions de la moyenne sont indépendantes mais cela n'est pas le cas quant aux facteurs 
météorologiques ou semblables. On pourrait plutöt considérer les valeurs météoro- 
logiques comme soumises å des lois, peut-étre comme résultant dinterférences d'un 
grand nombre de variations périodiques, en dehors des variations accidentelles se- 
condaires. Il faudrait donc éliminer ces variations périodiques avant d'employer le 
calcul de probabilité. Mais notre connaissance de ces périodes est trop petite et les 
séries d”observations ordinairement trop courtes pour que cela soit possible. Tl nous 
reste donc dappliquer la théorie des erreurs avec beaucoup de précaution dans ces cas. 

Il a toujours été d'usage de considérer les coefficients de corrélation qui sont 
6 fois plus grands que leurs erreurs probables comme tout å fait valables et les 
coefficients qui sont 3 fois plus grands que leurs erreurs probables comme démonstrant 
une corrélation réelle avec une trés grande probabilité. Pourtant ces régles ne sont pas 
d'une tres grande importance. Aussi des valeurs de r qui sont moindres que 3 e sont 
trés souvent valables, quand elles ne different pas beaucoup pour des ensembles partiels, 
obtenus par division de la série originale en deux ou trois parties, ou quand elles 
sont pareilles pour des phénoménes de méme nature. 

Ensuite il faut mentionner les cas trés ordinaires ou les coefficients de corréla- 
tion sont petits, dus å une corrélation indirecte. Il faut alors éliminer par la théorie 
de corrélation partielle VPinfluence opposée des facteurs agissants et par lå trouver 
des coefficients plus grands. Quant aux coefficients de corrélation grands il est 
vrai quwil est trés rare que les coefficients qui sont plus grands que 4e ou 5e soient 
dus au hasard. Mais en mettant en corrélation des facteurs météorologiques, qui 


1 WALKER, G. T., Correlation in seasonal variation of climate. Memoirs of the Indian Meteorological 
Department, Vol. XX, Part 6, Calcutta 1909. 
? Cette déduction sera publiée sous peu dans les Comptes-rendus du Bureau Hydrographique de Suede. 
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sont fonctions du temps, I'on trouve des coefficients trop grands ainsi bien que trop 
petits, quand les variables tous les deux ou Pun sont soumis å des variations sécu- 
laires ou périodiques. 

Quand on veut chercher la corrélation entre un phénoméne et plusieurs autres 
phénomeénes, il faut employer la méthode dite de corrélation partielle. Cette méthode 
est due å Mrs. EDGEWORTH et PEARSON qui admettent dans leurs déductions une 
distribution normale.' M. YuLE a déduit la théorie sans recourir å cette hypothése, 
mais il cherche l'€quation de regression qui fait la somme des carrées des erreurs 
minima.” M. WALKER a cherché de démontrer la théorie sans se servir d”aucune 
hypothéese de cette espéce.? Les désignations de M. YvuLE étant les plus simples 
nous avons appliqué la méthode å Paide de celles-ci. 

Nous cherchons une équation de la forme générale suivante: 


Xi, = 0 + 0, X> FOX För: F On An: 
Introduisant les déviations de la moyenne ZY,,X.,...,. i, Nous pouvons écrire: 
LC, = (NOA RSLA I Dis adm ks ER 


Les valeurs b sont les facteurs de regression partielles et le chiffre dindice premier 
désigne le variable cherché, le chiffre d”indice second le variable, avec lequel il est 
mis en corrélation, tandis que les autres chiffres dindice désignent les autres variables. 
Dans le cas ou nous n'avons que deux variables les facteurs bi, et by sont nommés 
coefficients de regression totaux. Les valeurs b sont données par la formule générale 


OKI 
Dardenne fJ9LSK.LN Fe ; 


Les valeurs r sont données par la formule: 


r sn dölON SA (A= lig lars (R=N)S 27 24. UNT) 
1984. ER a ER 1], 2 a 
[1 0 is RR gr NE «LÅ — fån. 34... (n— 1) 1! 


Les valeurs s sont données par la formule 
01.23...n — OK(1— ris)l(1l— rig. 201 — ria og). ss (T—Tin.23..(nw)P 


Lon trouve dapreés ces formules par échange successif des indices les valeurs diver- 
ses b, r et oa. 

Le degré de corrélation entre le variable cherché et tous les autres variables 
est donné par le coefficient de corrélation commun. La valeur de celui-ci est don- 
née par la formule suivante: 


TOLKCR Pag. 

>” Yvre, G. M., On the theory of correlation for any number of variables treated by a new system of 
notation, Proc. Roy. Soc., Series A, Vol. LXXIX, 1907. 

SKKeCSp- 6. 
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Quant å P'erreur moyenne de ces valeurs M. PEARSON a démontré que V'erreur 
moyenne de 7 3; .., a le méme aspect que Perreur de »r c. å. d. 
I:S rio Har 


E(112.3...n)= = ; 


Va 
et M. WALKER a démontré' que Perreur moyenne de BR a aussi le méme aspect c.-å-d. 


RAR Sa 


Å 
Vn 


E(R) 
Quant aux erreurs des valeurs b elles sont données par la formule suivante: 


VS UEPEL TES 
E(bi2.34...n) = , RE 4 
02.134...nVn 
Nous donnerons quelques exemples des calculs exécutés å Paide de ces for- 
mules en traitant des coefficients et des équations trouvés. 


II. Matériaux statistiques. 


Les recherches effectuées par nous concernent les récoltes des principales 
céréales, cultivées en Suede, å savoir le froment, le seigle, VPorge et P'avoine dans les 
gouvernements ou districts des sociétés agricoles et embrassent la période 1881—1910. 
Seulement pour Gottland la période a été plus courte, savoir 1885—1910. Nous avons 
employé les chiffres désignant le rapport entre les récoltes et les semences pour ex- 
primer les valeurs des récoltes, la statistique étant fondée sur ces données. Un 
examen a aussi démontré que ces valeurs sont plus exactes pour les années antéri- 
eures que les valeurs qui donnent les récoltes par hectare. Ces données statistiques 
sont en tous cas trés vagues et ne donnent réellement que des appréciations trés 
approximatives. Pour des recherches de cet espéce il me semble pourtant que ces 
rapports donnent des valeurs approximatives satisfaisantes et elles sont en tous cas 
les seules qui existent. La relation entre la récolte et la semence a été calculée en 
récolte pour 100 hectolitres de semence daprés les rapports des sociétés agricoles.” 

Les facteurs météorologiques dont nous avons étudié la corrélation ont été la 
température de Pair et les précipitations pendant le temps de la végétation, expri- 
mées en général en moyennes ou sommes mensuelles. Pour les céréales d'automne 
les valeurs de la température ont été les moyennes des mois aott-décembre de 
Pannée densemencement, des mois janvier-aotqt de P'année de récolte; les valeurs de 


1 WALKER, G. T., Correlation in seasonal variations of weather, II. Memoirs of the Indian Meteorological 


Department, Vol. XXI, Part II. 
? Hushållningssällskapens berättelser, 1881—1910, Bidrag till Sveriges officiella statistik. N. Jordbruk 


och boskapsskötsel. 
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Peau tombée ont été les sommes des mois aott—novembre de Pannée d'ensemencement 
et des mois avril-aott de Pannée de récolte. Pour les céréales de printemps les 
valeurs de la température ont été les moyennes des mois mars—aoltt, les valeurs des 
précipitations ont été les sommes des mois avril—aoött. 

Comme moyennes mensuelles des gouvernements ou des districts nous avons 
employé les moyennes d'une ou plusieurs stations convenablement situées. Pour 
faciliter P'emploi des équations de regression, nous avons préféré employer un nombre 
de stations aussi petit que possible, ce qui est aussi permis vu I” uniformité des varia- 
tions de température dans des stations qui ne sont pas situées trop loin P'une de 
Pautre. Le tableau 1 contient la liste des stations employées pour former les moyen- 
nes dans les divers gouvernements ou districts. 


Tableau 1. Stations employées pour calculer la temperature moyenne. 


Gouvernement 


ou Stations 
District 
Gottland | Visby 
Malmöhus | Lund 
Kristianstad | Kristianstad 
Halland | Halmstad, Kinnared, Göteborg 
Blekinge Karlshamn 
S. Kalmar Kalmar 
Noel | Västervik 
Jönköping | Jönköping, Växjö 
Kronoberg | Växjö 
3. Älvsborg Borås 
Göteborg | Göteborg, Strömstad 
N. Älvsborg Vänersborg 
Skaraborg | Skara 
Östergötland Linköping 
Södermanland | Nyköping, Örebro, Västerås 
Stockholm | Stockholm, Harg 
Uppsala Uppsala 
Västmanland | Västerås, Gysinge 
Örebro | Askersund, Örebro, Nora 
Värmland | Karlstad 
Kopparberg Falun 
sävleborg Gävle, Bjuråker 
Jämtland Östersund, Sveg 
Västernorrland | Härnösand 
Västerbotten | Umeå, Stensele 
Norrbotten | Piteå, Jokkmokk, Haparanda 
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Pour les précipitations nous avons employé les moyennes pour les gouverne- 
ments et districts des sociétés agricoles publiées dans le »Månadsöversikt över väder- 
leken i Sverige». Les valeurs sont fondées sur les observations des stations trés 
variables pendant la période d'examen, il est vrai, mais vu P'exactitude des valeurs 
de récolte employées, ces valeurs météorologiques sont d'une précision tout å fait 
satisfaisante. 

Quant aux valeurs des semences et des récoltes nous avons juxtaposé dans les 
tableaux I—IV les moyennes et extrémes pour les divers districts. Aussi, nous avons 
donné dans la planche I des cartes qui contiennent pour les diverses céréales en 
haut les semences et en bas les récoltes en hectolitres d”aprés une certaine échelle. 
Le rapport entre la récolte et la semence est donné dans le tableau V, et des cartes 
montrant ces valeurs sont contenues en haut de la planche II. De telles cartes 
ayant été publiées antérieurement, nous pouvons nous contenter å renvoyer å ces 
tableaux et å ces cartes. 

Les moyennes pour les divers districts des valeurs mensuelles employées de la 
température et des précipitations se trouvent dans les tableaux VI et VIT. 

Les dispersions ou écarts moyens étant calculés pour former les coefficients de 
corrélation, nous avons donné dans les tableaux VIII et IX ces valeurs pour la 
température et I'eau tombée. Elles sont d'un certain intérét parce qu'elles démon- 
trent combien en moyenne ces valeurs ont varié. Plus la dispersion est petite, moins 
la température ou Peau tombée est variable. M. H. E. HAMBERG a déjå donné. dans 
son traité' du climat de Stockholm des valeurs de Pécart moyen pour la période 
1756—1904 ainsi que pour des périodes plus courtes. Comme cet auteur le fait pour 
Stockholm, nous constatons dans le tableau VITT que la dispersion est la plus petite 
en général en septembre, ou elle ne varie pas non plus beaucoup dans les diverses 
parties de la Suéde, la valeur la plus petite dans le gouvernement de Göteborg étant 
de 0.92 et la plus grande dans le gouvernement de Norrbotten étant de 1,22. Comme 
Perreur moyenne d'une dispersion de 1.00 est de 0,13 pour n =30, la différence est 
minime. Pour les gouvernements de Västerbotten et de Norrbotten la valeur la plus 
petite de Pannée se trouve en aott, et non en septembre, ce qui est aussi le cas 
pour le gouvernement de Halland, pour quelque raison inconnue. Le maximum de 
dispersion de température mensuelle se trouve en février dans la plupart des gouver- 
nements. Les gouvernements de Malmöhus et de Kristianstad font seuls exception, 
le maximum s'y trouvant en janvier. Des maxima et minima secondaires sont pour- 
tant trés ordinaires. Le cas le plus ordinaire semble étre qwon ait un maximum 
secondaire en octobre et un minimum secondaire en juin. Pourtant, il ne vaut pas 
la peine de discuter ces détails, la période étant trop courte pour donner des valeurs 
générales. Les grandes différences des dispersions pour aotit 1880—1909 et 1881—1910, 
périodes ne différant que d'un an, le prouve clairement. 

Quant å la grandeur de la dispersion dans les diverses parties du pays, on 
remarque que la dispersion est beaucoup plus grande dans les gouvernements du nord 


! HamBErG, H. E., Moyennes mensuelles et annuelles de la température å Fobservatoire de Stockholm. 
K. Svenska Vetensk. Akad. handl. Bd. 40. N:o 1. Uppsala och Stockholm 1906. 
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que dans ceux du midi, et que cette différence est plus grande en hiver qu'en été. 
En aoöt nous trouvons méme la plus grande dispersion dans le gouvernement de 
Stockholm. 

Pour I'eau tombée la plus grande dispersion (tableau IX) se manifeste dans un 
des mois de juillet, aott, octobre, et la plus petite en avril, mai, juin ou novembre. 
Un minimum secondaire arrive en septembre. 


III. EI amélioration séculaire des récoltes. 


Dans le cours du calcul des coefficients de corrélation nous trouvåmes qu”il 
était nécessaire d'ajouter une correction aux valeurs du rapport entre les récoltes et 
les semences. Le besoin de cette correction est då å I'amélioration continuelle des 
récoltes gråce å VPFévolution de Pagriculture pendant la période étudiée, et qui est 
une suite du perfectionnement des méthodes nouvelles employées, du meilleur drainage, 
du blé de semence bonifié, etc. 

I est évident qu'en mettant en corrélation deux séries de phenoménes dont 
Pune ou bien toutes les deux présentent un fort accroissement continu, on introduit 
une grande erreur dans les calculs. Si Pacceroissement moyen des deux séries est 
grand et qu'il emporte de beaucoup sur les autres écarts accidentels, il est évident 
quwon trouve des coefficients de corrélation grands méme sil mexiste pas du tout 
de corrélation entre les deux phénoménes. M. HOooKER a aussi observé ce fait et il 
a proposé une méthode pour éliminer cette variation séculaire.' Sa méthode consiste 
en ce qu'on met en corrélation les différences entre les valeurs successives au lieu 
de ces valeurs elles-meémes. Cette méthode a été encore développée dans le but 
déliminer d autres variations périodiques par corrélation des différences dordre 
supérieure.” Quant aux erreurs moyennes de ces coefficients de corrélation, leurs 
valeurs ont aussi été déterminées.” Nous avons tenté d'employer cette méthode 
dans nos calculs, mais nous ne I'avons pas trouvée trés opportune, la valeur initiale 
jouant un réle beaucoup trop grand, et la méthode étant extrémement laborieuse, 
si Pon veut éliminer Pinfluence des périodicités éventuelles par le procédé de diffé- 
rences d'ordre supérieure. 

C'est pourquoi nous avons préféré une autre méthode de corrélation. Cette 
méthode est proposée par M. CHARLIER" pour calculer la valeur d'une variation sé- 


! Hooker, R. H., On the correlation of successive observations: illustrated by Corn-prices, Journ. Roy. 
Stat. Soc., Vol. LXVIII, 1905. 

La méthode est aussi proposée par Mille CavE dans une communication de 1905 dans les Proc. Roy. 
Soc., Vol. LXXIV. 

? »STUDENT>, The elimination of spurius correlation due to position in time or space, Biometrika, 
VOL ITA. 

ANDERSSON, O., Nochmals äber »the elimination of spurius correlation due to position in time or space», 
Biometrika, Vol. X, 1914. 

3 RitcHIE-Scott, A., Note on the probable error of the coefficient of correlation in the Variate difference 
correlation method, Biometrika, Vol. XI, 1915. 

+ CHARLIER, C. V. L., Contributions to the mathematical theory of statistics. Arkiv för matematik, astro- 
nomi och fysik, Band 8, N:o 4. 
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culaire en traitant de la statistique homograde. Mais sa formule est aussi applicable 
pour la statistique hétérograde parce qu'on peut démontrer que la valeur moyenne 
de la variation séculaire (£), n'est autre chose que le coefficient de regression d une 
corrélation entre les valeurs de la série et Ja série des nombres entiers. Nous devons 
la déduction de ce fait äå M. SVERKER BERGSTRÖM å qui nous devons nos remercie- 
ments les plus sincéres. 

La valeur sg de M. CHARLIER est donnée par la formule suivante 


n + 1 


12 
- 5 | (ma — 2) 


sh = > (k— 


d n(n? — 1) 


ou n=le nombre de P'ensemble des unités, 
k =l1e chiffre d”ordre, 
m, =la valeur de la série qui correspond å k, 
M =la moyenne des valeurs. 

Cette formule peut étre déduite de la maniére suivante. Le probleme peut 
étre considéré, nous venons de le dire, comme une comparaison de la série donnée 
avec une ligne droite, c.-å-d. nous étudions la corrélation entre la série donnée des 
unités dont les écarts de la moyenne soient 2x,, x., X3, ... et les nombres entiers 
I, 2...n. La moyenne de cette dernieére série est donnée par 

M, EE | n(n + 1) FÖ lg 


n 2 2 


kad 


La dispersion peut étre calculée å Paide de la formule connue 


n 2 


pe 


EE BR EE oa ge (c ae | 
(fr = CSN es Sj 


Suivant la formule de BERNOULLI 


UA RR ER SDS OR rg 
KA ANSE OMG 


et par suite 


Nous avons donc 
Vv G5 |k Pt n ar ) 


Gi 


N . Ox Ok 


et par suite le coefficient de regression 
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Il est ainsi facile de calculer aussi les erreurs moyennes de ces valeurs å P'aide des 
formules connues. 

Par ce procédé nous avons donc calculé V'amélioration séculaire moyenne des 
récoltes et ensuite nous avons appliqué les valeurs de correction correspondantes. 
C'est le coefficient de corrélation entre ces valeurs corrigées et les valeurs météoro- 
logiques que nous avons calculées en général. Par contre nous n'avons pas corrigé 
les valeurs de la température et de Peau tombée de cette maniére, la variation sécu- 
laire pendant la période n'ayant pas été en général assez grande pour que cela föt 
nécessaire. 


Tableau 2. Coefficients de variabilité, avant (C) et aprés (C') Vélimination de la varia- 
tion séculaire. 


Gouvernement | Froment d'hiver | Seigle d'hiver Orge Avoine 
ou | I CE if yu Få = TS 
District egg C, (STR NAT Hera Sko EU Er ER EKTAd INGA 
| | | | | | | 
ICO fHlan då LISRAR: sr 0. | 2 eo nes I ehrneo22elie2d 22 
[EMalmöhus ta gsi higdö ej Skoda pl 12 sa Rön | 7 bilder 
INRTistianstadi.. «cs | löne | INT LO SD 30 
förman Se Aa aa) ar 16 | 9 | 17 | ll 
Blekinge « « « .«. | 13 fore SET as Te | 2 
[EST Ralmar coh os. sö. sl Ja lf LAN | TRA SERA ÅL a DER RT | 14 11 | 10 
ENE St AE, MAR 16 lr Si SAS EN GT 14 | 13 
| Fitonoberg! BA VINN: ka ASA rd TE I EE ES I GG TE a 
Jönköping . . .... TA SA TS TN En FÖL TO 
| Argos. cc brorsl AE AA OD EO ES OR 
| CöRiog 3 sa fr BEBOTT | ASA | 14 
| N. Älvsborg .. . .. TÖS I ST IV SKE ETS KE en 20 
[Skaraborg "oc cc sj 14 KO ET 10 2 HO BAM 
| Östergötland . . . . «| 20 DT ket (fv BLOT elev bilecl äs 
| Södermanland . . . . 17 Sm Re 13 13 T250ITLOK |frk5 
[RS tockholmWt Mets GL sl 3 11 Len tva Kg TG 
Uppsalajdsre te ser. klar 00 195 ee TA 11 ISAK La KL 
MVas bran an dike store aDs AA ETS SIE IHNDIGRAD Myg lo ide 5 14 
[HÖrebroks! Ja. sis RI MA ÖP 3) SON ig TINIBIOR | 59 
lvämolmd bh ST sly SL ERA 120 1700) 1 |riv7 Ior 
läto pparboss tä oda ANTIS läs 05 aa IS DI 
| Gävleborg :. + + +: STA dT I AE Se EG ES LT NG 
NJA blan duger prisats de = 230 21 SAN 240 RT [RO | 
| Västernorrland . . . .| = | — (6) | (6) (12) | (COAT RRD 
| Västerbotten . . . . .| — = 237 SB ERNA 
ENIOBEb Otto oe oo vi ksl or Li 00 | STIFT VORE [05 25 | sc | 


Les valeurs de variation séculaire des diverses céréales, nous les avons données 
dans le tableau X, ainsi que dans les cartes dans la planche II, en bas. Nous con- 
statons dabord que Pamélioration a été en général plus grande pour les récoltes des 
céréales dautomne que pour celles des céréales de printemps. Pour le froment 
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d hiver, la valeur damélioration pour 100 hectolitres de semence s'est élevée å 19,5 
hl par an dans le gouvernement de Malmöhus, tandis que pour le seigle d”hiver la 
plus grande valeur a été de 14.2 hl par an dans le gouvernement de Gävleborg. Pour 
Porge, la valeur correspondante a été de 14,o hl dans le gouvernement de Malmöhus 
et pour I'avoine de 12,0 hl dans le méme gouvernement. Nous laissons aux hommes 
du métier å discuter en détail les autres valeurs du tableau et des cartes pour 
trouver les causes de ces grandes différences de la variation séculaire. 

Les valeurs de la dispersion des récoltes sont contenues dans le tableau V et 
dans la planche III. Les valeurs sont d'un certain intérét pour juger de la varia- 
bilité des récoltes. Plus la dispersion est petite, moins les récoltes varient d'une 
année å I'autre, et plus on est sär des récoltes. 

Il est évident que la variation séculaire influe beaucoup sur les valeurs de 
dispersion. Plus la variation séculaire est grande, plus la dispersion aussi est grande. 
C'est pourquoi nous avons donné dans notre tableau aussi les valeurs os, ou la dis- 
persion des valeurs des récoltes corrigées pour la variation séculaire. 

De plus, ces valeurs de dispersion dépendant beaucoup de la grandeur des 
valeurs mémes, dont elles forment la dispersion, nous avons calculé aussi les coeffi- 
cients de variabilité (C), données par la formule 


ou M sont les valeurs moyennes des récoltes. LT'erreur moyenne de ce coefficient 


est donnée par la formule! 
Ö CO N2112 
ÖS 2 EON 
ÖN IE | ol 


Les valeurs de € et C', se trouvent dans le tableau 2 celles-lå étant formées daprés 
les valeurs &« et celles-ci å Paide des valeurs o,. Il ressort de ce tableau que cette élimi- 
nation modifie de beaucoup les valeurs originaires, comme par exemple pour le gouver- 
nement de Malmöhus ou Pon obtient non plus C=19 mais C,=10. Quant aux erreurs 
moyennes des valeurs C il suffit de dire que P'erreur moyenne d'une valeur C =10 
pour nn =30 est de 1.3 peu prés. Nous nous bornons de dire quelques mots sur les 
valeurs C,. Quant å la variabilité des diverses céréales, les differences ne sont pas 
grandes. Dans la plupart des districts pourtant, le seigle a offert les chiffres les 
plus petits, mais la divergence est trés minime. La variabilité s'accroit pour les 
divers gouvernements en remontant du sud å ceux du nord, mais les divergences 
sont assez faibles tant qu'on ne se trouve pas dans les régions les plus septentriona- 
les. Pour le froment d”hiver, nous trouvons la variabilité minimum dans les gouver- 
nements de Kronoberg, de Kristianstad, de Halland, de Malmöhus, de Blekinge et 
de Skaraborg, tandis quw' elle est å son maximum dans le gouvernement de Västman- 


! DaveEnPoRT, OC. B., Statistical methods. Newyork 1914. 
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land et dans Pile de Gottland. Pour le seigle, nous trouvons les chiffres minima 
dans les gouvernements de Malmöhus, de Kristianstad et de N. Kalmar, savoir de 
8 24, tandis que la variabilité atteint son maximum dans les gouvernements de Jämt- 
land et de Västerbotten. Les valeurs du gouvernement de Västernorrland ont été 
exelues comme paraissant trés vraisemblablement incorrectes, ce qui pourrait tenir å 
des estimations différentes des variations des récoltes ou des semences. Comme PF'on 
voit, les valeurs pour ce gouvernement sont trop petites aussi pour Porge et pour 
P'avoine. Pour Forge, la variabilité minimum est relevée dans les gouvernements de 
Malmöhus, d'Örebro, de S. Älvsborg et d'Östergötland, les valeurs maxima dans les 
gouvernements de Västerbotten, de Norrbotten et de Jämtland. Pour Pavoine, nous 
trouvons les valeurs minima dans les gouvernements de Kronoberg et de Malmöhus, 
les valeurs maxima dans les gouvernements de Jämtland et de Västerbotten. 


IV. Caleul des coefficients de corrélation et leur validité. 


Nous avons calculé d'abord les coefficients totaux de corrélation entre les récol- 
tes d'une part et les moyennes et totaux mensuels de la température ainsi que de 
Peau tombée d'autre part. Pour la plupart des gouvernements, les coefficients ont 
été calculés et pour les récoltes vraies et pour les récoltes corrigées pour la variation 
séculaire. En traitant des coefficients totaux, nous avons indiqué par rl1es premiers 
et par 9 les seconds, mais en traitant des coefficients partiels nous avons employé 
pour eux aussi Vlindication r puisque ces coefficients sont les seuls employés pour 
ces calculs. 

Nous donnons dans le tableau 3 un exemple du calcul d'un coefficient de cor- 
rélation total (o) savoir pour la corrélation entre la récolte de seigle dans le gouver- 
nement d' Uppsala et la température moyenne d'aott de Pannée d”ensemencement. 

Avant que la méthode de corrélation fåt introduite dans la météorologie, on 
employait en général VFindication du nombre des cas dans lesquels les valeurs des 
deux séries avaient simultanément dépassé, ou étaient restées en dessous de leurs 
moyennes respectives. Il est pourtant évident que le coefficient de corrélation pré- 
sente une valeur beaucoup plus précise comme dépendant aussi de la grandeur des 
déviations des moyennes. Dans notre exemple (tableau 3) nous trouvons que les 
écarts ont été du méme signe dans 24 cas sur 30, ou 80 4. Le coefficient de corré- 
lation est de — 0,6. Pour élucider encore cette question nous donnons dans le 
tableau 4 quelques autres exemples. Nous nous contentons de donner les valeurs 
des produits xv.y ainsi que les coefficients de corrélation (0) et de probabilité (S et P) 
qui en ressortent. Pour indiquer le nombre des cas ou les signes des valeurs x et y 
ont été les mémes, I'on emploie deux méthodes différentes. L une méthode donne 
la valeur pour cent des cas, ou les signes ont été les mémes. Cette valeur (S) oscille 
donc entre 50 Z pour autant de chances que manques et 100 24 pour seulement des 
chances. Si p désigne le nombre des chances et q le nombre des manques, I' autre 
méthode donne Vaccord par la valeur de 


, 
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Tableau 4. Calcul de quelques coefficients de correlation et comparaison entre les 
valeurs 0, s et P. 


AR SS EE Gouv. de Norrbotten Gouv. de Jämtland Gouv. d'Uppsala 
ANNES ANGES Seigle cv Eau tombée juin | Avoine 9 Temp. avril | Avoine cv Temp. aott 
An ö Fr re vi FN a ÖS i a Fa "| ad vi va RR 
C-Yy C.Y | Xx. Y xC.-Y 
NIPAEReZg fu FORN IMIESNE ORUMSR DM AI Sat ANS 
| | | | | 
1881 — | 2,0 2912. | = le HIDIS5T700 | = 101.084) = 
2 | — 10,5 1078 | — | — | 180,0 | 2 
SAN = SO 546 — | — | — 204,4 = Fyll 338 — 
| 4 Sure | Sv 474 SNESw ZE 38,7 | Pe 
| 5 INTE ENNSSE SET HPPROD aspen BOR 123,6 | AN STA PRLAN 
6 é 203 Ge EE | SEO VIN fiser v I 69,3t0) | Er 
ä = | 7,8 = | 1984 = 29 | 18,9 = 
8 EE 19,6 2250 | La 907,5 SIN AL 4.5 
| 9 = | 435,6 1962 = SA = Ör 0 
90 = | 16,0 i = = 39,6 | 53,4 | — 
js ÖREN 0 2030 | ae 20 a ERS S 
2 — 60,3 402 | — | — | 422 | 56,2 | 
3 = 13,2 AS RO ER ESS | 
4 = 13,5 TOR | = 1068,8 = | 60,9 | -- | 
5 = 12106 | - | 693 I 288,0 c 30,0 — | 
6 = | 37,5 - 13344 | = 492,0 = 3,6 
| 7 = | 19,5 570 | => | 5968 | = 183,6 
| 8 2 6,5 BO 5 | 5 NA 0 | 0 
9 = | 50,8 4681 | 78,0 | — 154,8 — 
1900 0 0 710 SAO - 75.2 | 2 
| 1 = | 129,0 = | 1620 195,8 — | = cd = 534,4 
| 2 = 32,4 2880 | 375,0 | = 176,0 — | = 
| 3 1,6 EE 700 | 131,2 | 5 SN 8,8 
4 | — | 26,4 | — | 1162 — | 108,0 40,8 — 
| 5 SSApUNP nälsnte 2 De TE ETTA EG fä 
6 | 67,2 — | 0 | 0 169,0 | E | 0 | 0 
| 7 2 149,8 | 972 -- | — | 8,7 38.00 = | 
| 8 13:000Åa] = 1368 = =  NETOS 95-25 | = 
| I ml — irl -— 1540: | 190,0 | = ENA 16,1 | 
| TOR ar bb 3857 3016, | 22 | 76,0 | 
Somme 824 | 138358 | 36808 | 6865 7001,3 736,6 | 14980 | 679,3 | 
0o=— 0,6662 0o= + 0,3153 0= + 0,6731 | 0 = + 0,1926 
S=904 | S = 80 24, | S = 63 AY, sS=8094 | 
PE=0,8 | pPE06 | PIE). P=10,6 
Er TR 
Pla 


dont la valeur numérique est située entre 0 et 1, comme pour le coefficient de cor- 
rélation. Les valeurs S et P se trouvent aussi dans le tableau 4. 
K. Sv. Vet. Akad. Handl. Band 57. N:o 8. 3 
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En regardant ces valeurs P'on remarque une grande confusion. TL' exemple 1 
donne de grandes valeurs pour et o et S et P, P'exemple 2 par contre montre des 
valeurs de S et de P grandes mais une valeur de o relativement petite, tandis que 
P'exemple 3 donne la plus grande valeur de o d”entre toutes mais S et P trés 
petites. LT'indication des valeurs de S ou de P donne, par suite, une idée trés vague 
de la corrélation. Il est vrai pourtant qu'il y a des cas oå Pindication de S ou de 
P å cöté de o est avantageuse. Crest ce que montre Pexemple 4, oå nous avons 
S=8094 et P=0,6 tandis que o a la faible valeur de +0,19. L' examen des unités 
individuelles montre que ce sont les données pour une seule année, 1901, qui causent 
la faible valeur de 0; en les rejetant, on trouverait un coefficient positif considérable. 

Ce fait nous conduit å la question importante de la signification des coefficients 
de corrélation, mentionnée ci-dessus. Comme dans nos calculs n a été de 30 ou 
de 26, nous avons établi le tableau 3 qui contient pour ces valeurs de n les erreurs 
probables (e) de r ou de o, savoir 


vä 


1 
e&€= 0,6 7449 - 


= 


Van 


Tableau 5. Erreurs probables des coefficrents de corrélation. 


n = 30 n = 26 
r e VEGA 3 a e ET e 
| | | | 
| 10,00: | O;I231 | 0,50 0,0924 | 0,00 | 0,1323 | 0,50 | 0,0992 
0,05 | 0,1228 0,55 | 0,0859 | 0,05 | 0,1320 10555 | 0,0923 
0,10 | 0,1219 0,60 | 0,0788 | 0,10 | 0,1310 | 0,60 | 0,0847 
0,15 | 0,1204 | 0,65 | 0,0711 0,15 | 0,1293 | 0,65 | 0,0764 
| 0,20 | 0,1182 0,70 | '0,0628 0,20, |. 0,27 | 0,70 | 0,0675 
0,25 | 0,1154 | 0,75 | 0,0539 0,25 | 0,1240 | 0,75 | 0,0579 
0,30 | 0,1121 | 0,80 | 0,0444 | 0,30 | 0,1204 | 0,80 | 0,0476 
0,35 | 0,1081 | 0,85 | 0,0342 | 0,35 | 0,1161 | 0,85 | 0,0367 
0,40 | 0,1035 | 0,90 | 0,0234 | 0,40 | OTITA | 0,90 | 0,0251 
0,45 | 0,0982 | 0,95 | 0,0120 | 0,45 | 0,1055 | 0,95 | 0,0129 


Il ressort du tableau que, pour n=30, r est 3 fois plus grand que son erreur 
probable, si r dépasse 0,30 å 0,35 å peu prés, et que r est 6 fois plus grand que son 
erreur probable pour des valeurs de r dépassant une valeur entre 0,5 et 0,55. Nous 
trouvons aussi qu'une valeur de r=0,7 est å peu prés 12 fois plus grande que Perreur 
probable. 

Nous avons déja déconseillé ci-dessus Papplication rigoureuse de la théorie des 
erreurs probables dans nos cas. L'exemple 4 de notre tableau 4 nous en offre un 
exemple. En rejetant P'année 1901, nous aurions trouvé pour une periode de 29 ans, 
une valeur de >r dépassant 0,5 et par conséquent plusieurs fois plus grande que 
P'erreur probable. En ajoutant Pannée de 1901, 7 ne devient que 0,19 + 0,12. TI faut 
donc en conclure que les valieurs trouvées pour la période 1881—1910 ne doivent 
étre appliquées qw avec la plus grande précaution å des périodes autres que celle-ci, 
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ou å cette période prolongée de quelques années. Pour que les résultats puissent étre 
généralisés d'une telle maniére il faut sans doute avoir une période d observations 
beaucoup plus longue. 

Cette question est liée å la question de Pimportance du coefficient de corréla- 
tion pour un petit groupe de valeurs extrait d'un grand ensemble. Cette question 
a eté étudiée par »Student»>, SoPER et FISHER.' Pour un ensemble de 750 paires 
dunités ayant un coefficient de corrélation de 0,66 M. SoPER a trouvé par exemple 
qwen extrayant 100 groupes de 30 paires d'unités chacun, les coefficients de corré- 
lation ont présenté les valeurs contenues dans le tableau 6. Il en ressort que 75 des 
valeurs des coefficients sont situées entre 0.59 et 0,79, tandis que pour 25, les écarts 
sont plus considérables. Il n'y a pourtant que 4 valeurs inférieures å 0,50 et une 
valeur supérieure å 0.s3. Il en ressort aussi que les valeurs qui sont un peu plus 
grandes que la valeur, trouvée pour Pensemble total, sont un peu plus" probables 
que les autres. 


Tableau 6. Nombre de coefficients de correlation entre certaines limites pour 100 groupes 
de 30 paires d unités chacun, extraits d'un ensemble de 750 paires d unités d'aprés SoPER. 


r Fréquence observée 


> 0,795 6 
0,794—0,735 17 
0,734—0,675 2 
0,674—0,615 22 
0,614—0,555 14 
0,554—0,495 10 

< 0,495 4 


Comme nous I'avons indiqué ci-dessus, il faut aussi admettre que des coefficients 
de corrélation relativement faibles expriment des relations réelles, quand on a 
plusieurs coefficients analogues pour des gouvernements avoisinants ou présentant la 
meme nature. 

Il faut encore tenir compte de ce que les valeurs trouvées sont des moyennes 
pour des gouvernements entiers et que par conséquent elles ne peuvent pas étre en 
général appliquées aux conditions des différentes propriétés particulieres des gouver- 
nements. Les qualités de Pagriculture, le sol, Pexposition, le drainage etc. sont si 
diffeérentes dans les diverses régions d'un méme gouvernement que, par exemple, une 
propriété du gouvernement de Stockholm peut sous ce rapport se rapprocher beaucoup 
plus des qualités moyennes dun autre gouvernement qu'åa celles de son gouverne- 
ment propre. Il est évident, aussi, que les valeurs trouvées pour les gouvernements 


z JStrddars Probable error of a correlation coefficient, Biometrika Vol. VI, 1908. 

SoPER, H. E., On the probable error of the correlation coefficient to a second approximation, Bio- 
metrika, -Vol. IX, 1913. 

FISHER, FSA Frequency distribution of the values of the correlation coefficient in samples from an in- 
definitely large population, Biometrika, Vol. XI, 1915. 
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ou une certaine céréale est cultivée dans une trés faible extension sont d'une im- 
portance minime. 

Il nous semble opportun de donner ici quelques indications sur Pimportance 
des conclusions diverses qui pourront étre tirées de ces coefficients de corrélation. 
D'abord il sera possible détablir sil est vrai que les variations de la température 
et de I'eau tombée exercent réellement une influence importante sur la grandeur des 
récoltes et d'expliquer par des valeurs simples et significatives dans quelle mesure 
il en est ainsi. 

Puis il sera possible de juger å Paide de ces coefficients dans quels mois de 
la période de végétation la température et I'eau tombée exercent, pour les diverses 
céréales, leur influence la plus grande. 

Enfin nous pourrons exposer comment ces influences varient dans les différen- 
tes régions géographiques de la Suéde. 

Si nous trouvons plusieurs coefficients de corrélation d'une certaine importance 
nous pourrons encore rechercher par la méthode de corrélation partielle, le degré de 
corrélation commune existant entre la récolte d'une part, la température et Peau 
tombée de plusieurs mois de la période de végétation d”autre part, et établir aussi 
dans quelle mesure la corrélation totale dépend des corrélations indirectes. 

Ces calculs nous donneront aussi des corrélations entre les facteurs météoro- 
logiques pouvant offrir un certain intérét. 

En trouvant par la corrélation partielle des coefficients de corrélation communs 
suffisamment grands, il sera possible d'établir les équations de regression, å Vaide 
desquelles les récoltes pourront étre calculées exclusivement au moyen des facteurs 
météorologiques. Dans certains cas, il pourrait arriver qu'on pourra calculer de cette 
maniére les récoltes avec tant de précision et å une telle époque que les calculs 
deviennent d'une grande importance pour Pappréciation de la récolte å venir. 

Les coefficients de corrélation r et o sont contenus dans les tableaux XI—XVTII. 
Il serait trop long de discuter en détail les 2880 valeurs qui se trouvent dans ces 
tableaux. C'est pourquoi nous avons tenté d exprimer aussi les résultats par des 
cartes et des diagrammes, qui aident å leur appréciation. Avant de quitter les 
valeurs de »r il faut remarquer qu”en général ces valeurs ne different pas trop des 
valeurs o. LT accord de ces valeurs constitue, par suite, un certain contröle des cal- 
culs numériques. Toutefois, pour certains gouvernements et pour certains mois il y 
a des différences notables. 


Vv. Distribution géographique de Vinflnence des variations de la température 
et de Feau tombée sur les récoltes. 


Nous traiterons d”abord å PF'aide des cartes données dans les planches 4—11 
de la question, comment Vinfluence du temps sur les récoltes varie dans les diverses 
régions du pays pendant les différents mois. Nous nous bornerons å relever les 
traits les plus importants laissant les commentaires qu'il pourraient provoquer aux 


( 


: 
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hommes de Pagriculture. Dans les cartes, la teinte noire désigne toujours une cor- 
relation positive, c.-å-d. qu'une température haute ou des précipitations grandes sont 
å préférer pour avoir de bonnes récoltes, la teinte rouge désigne une corrélation 
négative, c.-å-d. qu'une température basse ou des précipitations faibles sont préférab- 
les. Pour les régions indiquées par la teinte blanche la corrélation est trés petite 
savoir |o|<0,1. De méme dans les cas ou les coefficients varient de 0,1 å 0.2, ils 
sont d'une importance minime. 

La planche 4 nous montre les corrélations entre les récoltes du froment et 
du seigle et la température moyenne des mois aott-novembre. Il est frappant qu'une 
température basse en aolt est presque partout favorable pour ces céréales ce qui se 
présente spécialement dans les gouvernements du Svealand oå plusieurs coefficients 
dépassent 0,5. C'est seulement dans les gouvernements de Gottland, de S. Kalmar 
et de Göteborg que nous trouvons des coefficients positifs. 

En septembre les valeurs continuent détre négatives dans les gouvernements 
du nord, mais dans les gouvernements du sud les coefficients du froment sont dor- 
dinaire d'une faible importance, et ceux du seigle en général positifs. Il est intéres- 
sant de constater comment, pour cette céréale, les teintes noires et rouges sont 
séparées par une bande de teinte blanche dans les gouvernements intermédiaires, 

Pour octobre, le tableau a changé, une température haute étant en général å 
préférer aussi pour les gouvernements du nord, mais les coefficients sont d'ordinaire 
assez petits. 

En novembre, les coefficients sont positifs dans les gouvernements du nord, 
mais dans les régions du sud ils sont en général négatifs et souvent assez élevés, 
comme pour le froment des gouvernements de Malmöhus g=— 0,27, de Kristianstad 
o=—0,31, de Blekinge o=—0,57 et de S. Kalmar o=— 0,24, et pour le seigle du 
gouvernement de Kristianstad o=—0,49, de Blekinge o=—0,29 et de Kronoberg 
o=—0,35. Plus au nord, nous avons par contre, pour le froment dans les gouverne- 
ments de Stockholm o= + 0,26, de Västmanland = + 0,32, de Värmland 2 = + 0,32 et 
de Gävleborg o= +0.32, et pour le seigle dans les gouvernements de Västmanland 
o= + 0.25, de Kopparberg o= + 0,28, de Jämtland o = + 0,27 et de Norrbotten o = + 0,39. 

La planche 3 nous donne les corrélations avec la température des mois dé- 
cembre—mars. En décembre, les valeurs sont analogues å ceiles du novembre, 
savoir: négatives au sud mais positives au nord. Pour le froment, nous avons, par 


exemple, les valeurs suivantes: dans les gouvernements de Malmöhus o=— 0,42, de 
Blekinge o=—0,24, de Stockholm o= + 0,30 et de Kopparberg o= + 0,32, et pour le 
seigle les valeurs suivantes: dans les gouvernements de Malmöhus o=—0,41, de 


Kronoberg o=—0,30, de Skaraborg o=— 0,23, de Stockholm o= + 0,34, de Jämtland 
o= + 0,31, de Västernorrland o= + 0.34 et de Västerbotten o= + 0,41. 

En janvier, la corrélation du froment est le plus souvent positive, mais les 
valeurs sont petites sauf pour les gouvernements de Gottland, de S. Kalmar et de 
N. Kalmar, ou elles sont de + 0,74, de + 0,56 et de + 0,34 respectives. Pour le seigle, 
les valeurs sont par contre trés souvent négatives, mais assez petites. Dans les 
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gouvernements de Gottland, de Halland et de Blekinge elles sont cependant positives 
et grandes savoir de + 0,50, + 0,40 et + 0,33 respectives. 

En février tous les coefficients du froment sont positifs et certaines valeurs 
sont assez grandes comme dans les gouvernements de Gottland o = + 0,40, de Blekinge 
o= + 0,33, de S. Kalmar o = + 0,43, de Södermanland o = + 0,41, de Stockholm o = +0,31, 
d Uppsala o=+0,52 et de Västmanland o= + 0,4. Pour le seigle il y a aussi diver- 
ses valeurs négatives quoique petites. Les valeurs les plus grandes sont pour les 
gouvernements de Blekinge o==+ 0,58 et de Norrbotten o= + 0,46. 

Pour mars également la corrélation du froment est positive å deux exceptions 
preés. Les valeurs présentant une certaine importance sont les suivantes: dans les 
gouvernements de S. Kalmar o = + 0,31, de N. Kalmar o = + 0,37, d' Uppsala o = + 0,34, 
de Västmanland o=-=+ 0,33, d'Örebro o==+ 0,32 et de Kopparberg o= + 0,30. Pour le 
seigle, les valeurs sont aussi presque partout positives comme par exemple dans les 
gouvernements de Blekinge o=+0,40, de Västmanland o==+ 0,30, de Gävleborg 
o= + 0,34, de Jämtland o= + 0,30 et de Norrbotten o= +0,37. 

La planche 6 donne ces cartes pour les mois avril—aott. En avril, comme 
pour les mois précédents, la corrélation est presque partout positive et spécialement 
dans les gouvernements du nord. Nous avons par exemple les valeurs suivantes 
assez grandes: dans les gouvernements de N. Kalmar o==+ 0,40, dÖstergötland 
o = + 0,32, de Stockholm o= + 0,48, de Västmanland o= + 0,33 et d' Örebro o= + 0,40. 
Pour le seigle nous avons les valeurs suivantes: pour les gouvernements de Stockholm 
o= + 0,35, de Gävleborg o= + 0,44, de Jämtland o = + 0,62 et de Västerbotten o= + 0,64. 

En mai, par contre, les coefficients du froment sont trés souvent négatifs ou 
faibles dans les régions méridionales mais positifs plus au nord par exemple dans 


les gouvernements de Gottland o = 0,40, de Malmöhus o = — 0,31, de Blekinge o =—0,33 
et de Kopparberg o = + 0,29. La méme distribution vaut pour le seigle. Nous avons 


par exemple dans les gouvernements de Blekinge o=— 0,42, de S. Kalmar o = — 0,42, 
de Gävleborg o= + 0,36, de Jämtland o= + 0,50, de Västernorrland o= + 0,43 et de 
Västerbotten o = + 0,82. 

En juin, la corrélation du froment est partout positive ou bien minime sauf 
dans les gouvernements de Gottland (o=— 0,55) et de Blekinge. Parmi les valeurs 
pourtant, seulement celle du gouvernement de Jönköping est assez grande, soit de 
+ 0,41. Pour le seigle nous trouvons plus de valeurs négatives, savoir dans les 


gouvernements de Gottland (o=— 0,30), de Malmöhus, de Halland, de Blekinge 
(0o= —0,30), de Göteborg et de Norrbotten. Parmi les valeurs positives nous remar- 


quons celles des gouvernements de N. Kalmar o=—=+ 0,39, d'Östergötland o= + 0,31, 
d Örebro o= + 0,31, de Jämtland o= + 0,49 et de Västerbotten o= + 0,66. 

En juillet la corrélation du froment est d"ordinaire positive sauf dans divers gouver- 
nements du sud, ceux de Gottland, de Malmöhus, de Kristianstad, de Halland, de 
Blekinge, de S. Kalmar aussi bien que de N. Älvsborg et de Skaraborg, ouå elle est 
négative. Nous mavons cependant que trois valeurs assez grandes savoir dans les 
gouvernements de Malmöhus oo — 0,33, de Stockholm o= +0,36 et de Gävleborg 
o= + 0,47. Pour le seigle, la carte montre les mémes traits essentiels, et la corréla- 
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tion est négative précisement dans les gouvernements mentionnés tout å I'heure 
ainsi bien que dans le gouvernement d'Örebro. Les valeurs suivantes sont les plus 
importantes: dans les gouvernements de Halland o=—0,32, de Kopparberg o= +0,36, 
de Jämtland o—= + 0,54, de Västernorrland o= + 0,46, et de Västerbotten o= + 0,47. 

En aodt nous trouvons également des valeurs négatives dans les régions méri- 
dionales, mais positives dans les régions septentrionales. 

La planche 7 donne la corrélation entre la récolte du froment et celle du 
seigle et J'eau tombée durant les mois aott—novembre. La carte d'aott nous montre 
une corrélation positive dans la plupart des gouvernements septentrionaux, tandis 
quwelle est souvent négative plus au sud, les valeurs cependant étant d”ordinaire 
trés insignifiantes. Pour les gouvernements de Skaraborg, de Stockholm et d”Upp- 
sala nous avons les valeurs respectives de — 0,39, de + 0,35 et de + 0,30. 

En septembre la corrélation est également négative au sud, positive au nord. 
Nous trouvons, par exemple, les valeurs suivantes: dans les gouvernements de Hal- 
land o=— 0,42, de N. Kalmar o= + 0,36, de Södermanland o= + 0,33, de Stockholm 
0o=+0,36, d Uppsala o= + 0,32, de Värmland o= + 0,37 et de Kopparberg o= +0,314. 

En octobre, la corrélation est, en général, minime, mais continue å étre néga- 
tive dans les régions méridionales et positive dans les régions septentrionales. WSeule 
la valeur de — 0,33 dans le gouvernement de N. Kalmar dépasse 0,3 pour le froment, 
et les valeurs suivantes dépassent le méeme chiffre pour le seigle: dans les gouver- 
nements de Gottland o= — 0,62, de N. Kalmar o = — 0,36 et de Västerbotten o = +0,46. 

En novembre, la corrélation est presque partout négative, mais les valeurs sont 
toutes assez petites. 

Pour les eaux tombées d'hiver nous n'avons pas calculé la corrélation, 'em- 
magasination de ces eaux sous forme de neige avant été difficile å évaluer. 

La planche 8 donne les cartes des mois avril—aotöt. En avril les valeurs du 
seigle sont tres variables. Nous remarquons les valeurs suivantes: dans les gouver- 
nements de Bohus o=—0,)35, de Stockholm o==+ 90,8, et d' Uppsala o= + )0,39. 
Pour le froment, la disposition des valeurs négatives plus au sud et celle des valeurs 
positives plus au nord s'accentue davantage. Parmi ces dernieéres nous distinguons: 
dans les gouvernements de Södermanland o= + 0/44, de Stockholm o = + 0,39, de Väst- 
manland o= + 0,30 et de Kopparberg o= + 0,41. 

En mai, les valeurs du froment sont dordinaire positives et souvent assez 
considérables, notamment dans les régions méridionales, par exemple dans les gouver- 
nements de Gottland o= + 0,56, de Blekinge o= + 0,52, de S. Kalmar o = + 0,59, de N. 
Kalmar o= + 0,32 et de Västmanland o= + 0,34. Pour le seigle les valeurs sont aussi 
assez variables pendant ce mois et trés souvent négatives dans les gouvernements 
septentrionaux. Nous indiquons les valeurs suivantes: dans les gouvernements de 
Gottland o= + 0,37, de Blekinge o==+ 0,43 et d'Uppsala o= + 0,33. 

En juin, les coefficients négatifs sont en majorité. Pour le froment, nous 
remarquons les valeurs suivantes: dans les gouvernements de Malmöhus o—-—0,38 et 
de Skaraborg o=—0,31 et pour le seigle les suivantes: dans les gouvernements de 
N. Kalmar o=— 0,31, de S. Älvsborg o=— 0,45, de Skaraborg o=— 0,34, d'Östergöt- 


uj 
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land o=— 0,3, de Södermanland o=— 0,33, d'Örebro o=—0,34 et de Värmland 
o=—0,42, mais aussi les valeurs positives suivantes: dans les gouvernements de 


Blekinge o= + 0,30, de Västernorrland o= + 0,30 et de Norrbotten o= + 0,32. 

En juillet nous trouvons pour le froment divers coefficients positifs, mais toutes 
les valeurs sont de faible importance. Pour le seigle, par contre, les valeurs sont 
presque toutes négatives et nous remarquons les suivantes: dans les gouvernements 
de Malmöhus = =— 0,3, de S. Älvsborg o=—0,49, d' Örebro o — — 0,34 et de Värmland 


= — (MiB 
En aott, la corrélation est dordinaire négative; mais les valeurs sont assez 
considérables seulement dans les gouvernements plus au nord: de Jämtland (o = — 0,50), 
de Västernorrland (o = — 0,56), de Västerbotten (o = — 0,44) et de Norrbotten (o = — 0,40). 


La planche 9 nous donne les cartes des coefficients de corrélation entre les 
récoltes d'orge et d'avoine et les températures moyennes des mois mars—mai. En 
mars, nous avons le plus souvent des coefficients positifs, parmi lesquels les suivants 
sont les plus grands: pour Forge des gouvernements de Halland o= + 0,30, de Ble- 
kinge o=+0,320, de Västmanland o=-+ 0,30, de Gävleborg o= + 0,30 et de Jämtland 
o=+ 0,35, et pour Pavoine: dans les gouvernements d Uppsala o= + 0,39, de Väst- 
manland o= + 0,34, de Kopparberg o= + 0,38, de Gävleborg o= + 0,32 et de Jämtland 
0 = + 0,40. 

En avril, nous avons des coefficients positifs dans les régions du nord, mais 
négatifs dans les régions du sud. Parmi ceux-ei nous trouvons les valeurs suivantes 
assez considérables: pour Porge des gouvernements de Kopparberg o=+)0,32, de 
Gävleborg o= + 0,42 et de Jämtland o= + 0,52, pour Pavoine des gouvernements 
d Uppsala o= + 0,61, de Kopparberg o= + 0,39, de Gävleborg e= + 0,40, :de Jämtland 
o= + 0,67 et de Västerbotten o= + 0,38. 

En mai, nous trouvons également des valeurs négatives dans les régions du sud 
mais positives dans les parties les plus au nord, aussi bien que dans les gouvernements 
du Götaland ayant PFaltitude la plus grande. Nous avons donc les valeurs suivantes: 
pour Porge des gouvernements de Malmöhus o==— 0,43, de Jönköping o= + 0,40, de 
Gävleborg o= + 0,42, de Jämtland o=-+ 0,50, de Västernorrland o= + 0,39, de Väster- 
botten r =>+ 0,75 et de Norrbotten r=>+ 0,30, et pour P'avoine des gouvernements de 
Malmöhus o= — 0,46, de Halland o==— 0,38, de Jönköping o= + 0,20, de Kopparberg 
o = + 0,32, de Jämtland o= + 0,52 et de Västerbotten o=+ 0,7. 

La planche 10 donne ces cartes pour les mois juin—aott. Pour les céréales 
de printemps, nous constatons, en opposition avec ce que nous venons de trouver 
pour les céréales d”automne, une corrélation plutöt négative en juin et juillet, sauf 
pour les gouvernements les plus septentrionaux ou le besoin de la chaleur Pemporte. 
En juin, nous trouvons par exemple les valeurs suivantes pour Forge des gouverne- 


ments de Gottland o=-— 0,76, de Malmöhus 0o=— 0,46, de Halland o=— 0,42, de 
Jämtland o= + 0,43, de Västerbotten r=-+ 0,59 et pour l'avoine des gouvernements de 
Gottland o=—0,69, de Malmöhus o=— 0,59, de Halland o==— 0,70, de N. Älvsborg 
o=—0,44, de Jämtland o= + 0,45, de Västerbotten o=+ 0,52. 


En juillet, on reléve les valeurs suivantes trés considérables: pour Forge des 
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gouvernements de S. Kalmar o= -— 0,50, de Södermanland o == > 0,65, de Stockholm 
o=-—0,54, de Jämtland o= + 0,47, et pour Pavoine des gouvernements de Malmöhus 
o=—0,6, de N. Älvsborg o= — 0,51, de Skaraborg e=— 0,48, de Södermanland 
o=— 0,45, de Jämtland 0o= -+ 0,56. 

En aott, par contre, les coefficients sont d'ordinaire positifs, sauf dans les 
gouvernements le plus au sud. 

La planche 11 montre les cartes de Pinfluence de Peau tombée sur les récoltes 
d'orge et davoine. En avril les valeurs sont généralement positives mais le plus 
souvent assez petites. Dans les parties septentrionales elles sont souvent négatives. 

En mai, il en est de méme, et parmi les coefficients positifs les suivants sont 
å remarquer: pour l'orge dans les gouvernements de Gottland o=-=+ 0,49, de S. Kal- 
mar o= + 0,56, dMÖstergötland = 0,48, pour Pavoine dans les gouvernements de 
Gottland o= + 0,51, de S. Kalmar o= + 0,42, de N. Kalmar o = + 0,43, de 8. Älvsborg 
o— + 0,2, d Östergötland o= +0,42, de Södermanland o=+ 0,44, et d' Uppsala o = + 0,41. 

En juin la corrélation est positive partout et beaucoup dentre les coefficients 
sont trés élevés comme par exemple pour lorge dans les gouvernements de Gottland 
o= + 0,49, de Stockholm o= + 0,42, d Uppsala r==— 0,44, de Norrbotten r => 0,43 et 
pour P'avoine dans les gouvernements de Gottland o = + 0,49, de N. Älvsborg o=+ 0,54, 
de Skaraborg o= + 0,52, de Västmanland o= + 0,50, de Värmland o= + 0,46, de Kop- 
Pparbergro= -+0,58: 

D'ordinaire il en est de méme aussi pour juillet, oå pourtant I'on constate 
diverses exceptions, comme il ressort aussi des exemples suivants: pour P'orge dans 
les gouvernements de Malmöhus o= —0,46, de Skaraborg o= + 0,41, de Södermanland 
o= + 0,53, et pour Pavoine dans les gouvernements de Malmöhus o=— 0,29, de N. 
Älvsborg o= + 0,48, de Skaraborg o= + 0,45, de Värmland o—= + 0,60. 

Pour le mois d”aott, nous trouvons par contre en général des valeurs négatives 
qui sont pourtant rarement considérables. 

Il ressort de cet apercu que les coefficients de corrélation mettent en lumiére 
d”une maniére exellente les grandes divergences entre les régions du nord et du sud 
quant au besoin d”une température élevée comme aussi le contraste å cet égard entre 
les céréales d”hiver et celles de printemps. 


VI. Variation de VFinfluence de la température et de 'eau tombée sur 1es 
récoltes pendant Ia période de végétation. 


Pour mieux étudier les variations des coefficients de corrélation pendant la 
période de végétation, nous avons représenté ces valeurs en diagrammes dans les pl. 
12—16. 

La planche 12 montre ainsi pour quelques gouvernements de la Suede méri- 
dionale la corrélation entre les récoltes de froment et de seigle et la température ou 
Peau tombée. 

En ce qui concerne le gouvernement de Malmöhus nous trouvons, pour le fro- 


ment, le coefficient de corrélation de — 0,33 pour la température d'aott de Pannée 
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d ensemencement et quant å I'eau tombée le méme mois, le coefficient est de — 0,o1. 
Par conséquent, la corrélation négative pour la température n'est pas due å un be- 
soin d'eau tombée. Pour les mois de septembre et d'octobre la corrélation avec la 
température est minime, mais pour novembre nous avons la valeur de —0,27, et pour 
décembre la valeur plus considérable de — 0,42. Pour octobre et novembre, les coef- 
ficients de corrélation entre la récolte de froment et I'eau tombée sont aussi négatifs 
et assez grands. Pour janvier et février, la corrélation avec la température est par 
contre positive, mais les valeurs ne sont pas considérables. Pour les mois de mars 
et d'avril, cette corrélation est insignifiante, mais pour le mois de mai la valeur 
négative assez considérable de — 0,31 apparait. Pour juin, la corrélation est faible. 
Pour juillet et aott nous avons trouvé les valeurs négatives inattendues de — 0,33 et 
de —0,27. Pour FPeau tombée nous trouvons des coefficients faibles mais négatifs 
pour avril et mai. En juin la corrélation également est négative mais assez grande, 
savoir de — 0,38. Pour juillet et aott les valeurs sont aussi négatives mais plus 
faibles. 

Quant au seigle la marche des coefficients est analogue å celle pour le froment. 
Les coefficients de température qui dépassent 0,30 se rapportent au mois d”aott de 
Pannée d'ensemencement, soit — 0,33, et äå décembre, soit — 0,4. En janvier et 
feévrier les coefficients sont positifs comme pour le froment mais beaucoup plus petits, 
et pour tous les mois suivants la corrélation est négative. Avec P'eau tombée, les 
corrélations les plus grandes sont pour aott de Pannée d'ensemencement, soit +0,21, 
pour septembre, — 0,29, pour novembre, — 0,27, et pour juillet, — 0,34. Il ressort 
donc pour ce gouvernement méridional que des pluies faibles et une température 
basse seraient en été les plus favorables pour les récoltes. Pour les eaux tombées, 
ce fait s'accorde avec les résultats reconnus partout, savoir qu”il vaut mieux avoir 
en été des pluies faibles pour les céréales d”hiver. 

Mais il semble caractéristique qu'une température basse d'été fåt la meilleure 
pour ces céréales. Cest pourquoi nous avons donné dans le tableau 6 le calcul du 
coefficient de corrélation entre les récoltes du froment et la température de juillet, 
pour permettre d'étudier la manieére dont cette corrélation s'est établie. Nous ex- 
cluons les calculs des dispersions comme étant sans importance sous ce rapport. 

Il ressort du tableau que les produits x.y sont positils dans 15, négatifs dans 
13 et indifférents dans 2 cas. Le calcul de S établirait donc qwil mexiste aucune 
correspondance entre les deux séries. Il en ressort en outre que c'est l'année extré- 
mement séche et chaude de 1901 qui contribue avant tout å la corrélation néga- 
tive. De méme le mois de juillet trés chaud de 1899 fut suivi d'une récolte trés 
mauvaise. Quant aux déviations positives assez considérables de 1,1 en 1893, de 
1,4 en 1894, de 1”,6 en 1896 et de 1”,2 en 1908, les deux premiéres correspondent 
å des valeurs de récolte inférieures å la moyenne et les deux dernieéres å des valeurs 
au-dessus de la moyenne. Les mois trés chauds semblent donc exercer une influence 
trés mauvaise sur les récoltes dans ce gouvernement. Quant aux déviations négatives 
de la température, nous trouvons les plus grandes dans les années 1888, 1890, 1892, 
1898, 1902, 1907 et 1909. Les récoltes consécutives étaient au-dessous de la moyenne 
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Tableau 6. Calcul du coefficient de correlation entre la récolte du froment et la tem- 
perature de juillet dans le gouvernement de Malmöhus. 


Rapport Correction Recolte Déviation [Temperature/ Déviation | | 
Am | entre pour la cocrigss ka] a | de y | T.y | 
récolte et variation É 2? Eg junllet mn SE ENA TSE EAA 
| semonce | séculaire Xx (EE Säl) 2. 25 =tylysiseylh = 
1881 628 +292 920 SEG dy (16:0 Jos rasar 
2 800 273 NOR BEEN SN 0,7. | — | 27,3 | — | 
| 3 817 253 107036 17,2 CRT 
4 820 234 1054 20MIE— 16,9 MOT SÖN 
5 925 214 30 EroSr (ES 16,9 (SRA Än 
| 6 962 195 1157 NPR I 15,8 =3INOTS = 61,5 | 
Z 1044 175 1219 1851 16,8 0150 EN AS 
8 858 146 1004 —rNl 30 14,6 STA ISO 
9 933 126 1059 250 lur 15,8 I OS et 2 
90 923 107 10380 | — 4 14,7 =O 
| 1 955 88 1043 OR 17,3 or 00 
| 2 968 68 1036 SER 14,8 SYNTS 3,0 | 
3 956 49 10051 MADE 20 PI Ia NT MES EST ESS 
4 897 29 926 = 108346 LT ra = lr vise 
5 908 10 918 0) 60 15;6 1 INO, | SK) | 
6 1101 = 0 SET las IT.9 ffa a KR a 
7 1077 29 1048 | 14 | — 16,2 — | 01 | — | 14] 
8 1027 49 S/S Övn 156 13,8 | FOTS d00R 
9 977 68 909 ONA Sar 18,4 2 äs NE 
1900 1187 88 10998 PI T650HA —FE 17,2 ON NGE 
1 679 107 5rorUulm=! |F469 0) si190 omnlG = [247,4 
2 11994 128 sider 1073 sövlaE ikladstrniss klös: Kat 
ik Pålårr Vb ör i1087 83 15,9 | — | 04) — | 132 
ARE Te | 175 | 1086 Bl 16,3 (OR 0 0 
5 TS60 | 195 | 941 = EB IC Or EE Se 
6 1349 | 214) 1135 101 | — 16,4 SKR O | (IS NG (ar 
H 1300 | 230111 1066 32 | — EE GA EE EE 
8 3150 | 25311 GisInI062 280Ne 17,5 UK NCEST ISEN ee 
9 1450 | rönen tan MR sr 14,90 alt bet yr 2002 
Öje era 1361 | ARN FR NA I SN RT EN OA [ONS 
Moyenne | 1034 | 1034 | 16,3 | 744,4 |2147,3 
rna | | | G = = 0,3289 | 


pendant les années 1888, 1890 et 1898, mais elles étaient au-dessus de la moyenne 
pendant les années 1892, 1902, 1907 et 1909, d'ou il semblerait résulter, que des 
températures basses mn'infiuencent pas beaucoup sur les récoltes dans ces regions méri- 
dionales. La conséquence de ceci serait, que c'est Pinfluence des températures trés 
chaudes qui domine dans le coefficient de corrélation. La corrélation ne semble donc 
etre linéaire dans ce cas. Pourtant on n'a guére le droit de considérer le résultat 
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comme erroné, de mauvaises récoltes succédant réellement en moyenne aprés des étés 
trop chauds. 

Il ressort des diagrammes que les faits sont aussi trés ressemblants dans plu- 
sieurs autres gouvernements du sud. Nous avons ainsi pour le froment le coefficient 
de — 0,11 pour juillet et de — 0.19 pour aott dans le gouvernement de Kristianstad, 
les valeurs correspondantes pour juin, juillet et aott de — 0,12, de — 0,24 et de — 0,16 
dans le gouvernement de Blekinge, les valeurs pour juillet et aott de — 0,0 et de 
— 0,04 dans le district de S. Kalmar, et les valeurs pour juin, juillet et aott de 
— 0.55, de —0,o6 et de — 0.35 dans le gouvernement de Gottland. Pour le seigle 
nous trouvons également des coefficients de corrélation négatifs pour juillet et aoöt 
dans tous les gouvernements précités, méme quand les valeurs sont en général trés 
petites. La marche de Pinfluence du temps sur les récoltes, ressemble dVailleurs de 
trés prés å celle trouvée pour le gouvernement de Malmöhus. Comme les valeurs du 
gouvernement de Gottland se rapportent å la période 1886—1910, elles s'écartent un 
peu du ce qui préceéde, mais la marche générale en est trés rapprochée. 

Les gouvernements situés plus haut et plus au nord comme ceux de N. Kal- 
mar, de Kronoberg et de Jönköping, montrent des traits analogues pour toute la 
période de végétation sauf pour P'été, oå une température haute y est la plus favo- 
rable. Pour le gouvernement de Jönköping nous avons par exemple entre le froment 
et la température les coefficients caractéristiques suivants: pour novembre — 0,20, 
pour février + 0,26, pour avril + 0,24, pour juin + 0,41, pour juillet -+ 0,19 et pour aoät 
+ 0,23. Entre le froment et P'eau tombée nous trouvons pour septembre le coefficient 
+ 0,20 et pour les mois de printemps et d'été toujours des valeurs négatives. Entre 
le seigle et la température, les résultats sont analogues: savoir pour aott de I'année 
d ensemencement la valeur — 0.24, pour octobre +0,31, pour décembre — 0,18 pour 
mars +0,29 et pour les mois d'été, toujours des valeurs positives quoique faibles. 
Entre le seigle et FP'eau tombée, la valeur la plus grande est —-0,26 pour le mois 
de juin. 

Dans la planche 13 nous trouvons ces mémes diagrammes pour les autres 
gouvernements de Götaland et pour les gouvernements de Södermanland et de Stock- 
holm. Nous constatons d'abord que dans les gouvernements de Halland et de Ska- 
raborg dont P'un est le plus méridional de ces gouvernements et dont Pautre est en 
grande partie formé par une plaine avec un sol assez riche en chaux, ce qui donne 
å tous les deux des caractéres qui les rapprochent de ceux du gouvernement de 
Malmöhus, les coefficients de corrélation avec la température sont aussi négatifs pen- 
dant les mois d'été. Pour le gouvernement de Halland, par exemple, nous trouvons 
ainsi pour le froment la marche suivante des coefficients de corrélation avec la tem- 
pérature: en aoät de Pannée d'ensemencement — 0,45, en avril +0,24 et en aoöt 
— 0,36, et avec I'eau tombée les suivants: en septembre — 0,42, en novembre — 0,22 
et en juillet —0.2. Pour le seigle, les coefficients les plus caractéristiques avec la 
température sont en aoöt de Pannée densemencement — 0,41, en septembre — 0,29, 
en octobre + 0,38, en décembre — 0,22, en janvier + 0,40 et en juillet et aoät — 0,32; 
avec FI'eau tombée ils sont en septembre — 0,33 et en novembre — 0,27. Dans les 
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autres gouvernements, la marche de PFinfluence est en général caractérisée par des 
coefficients positifs durant toute la période de végétation sauf en aott de Pannée 
d'ensemencement, mois pour lequel il régne le plus souvent une corrélation négative 
assez considérable dans les gouvernements les plus au nord. Si nous prenons comme 
exemple la marche des coefficients du gouvernement de Södermanland les valeurs 
les plus caractéristiques pour le froment par rapport å la température sont les sui- 
vantes: pour aolt de Pannée d'ensemencement — 0,48, pour septembre — 0,33, pour 
novembre + 0,21, pour janvier + 0,41 et pour avril + 0,24. Les coefficients négatifs 
qui se présentaient pour les mois de novembre et de décembre le plus souvent dans 
les gouvernements plus au sud, ne se présentent donc pas dans ces gouvernements 
plus au nord. Entre Feau tombée et le froment, nous trouvons en septembre 
o= + 0,33, en avril o=-= 0,4 et en mai o= + 0,22, tandis que la corrélation est tou- 
jours négative pour les mois d'été. Pour le seigle et la température les valeurs les 


pour janvier o=-—0,18 et pour juin o==+040,26. Nous retrouvons done pour cette 
céréale le coefficient négatif pour Pun des premiers mois de FP'hiver. Pour Peau 
tombée nous avons pour avril o= -+ 0,21, pour juin o = — 0,33 et pour juillet o=— 0,25. 
Les diagrammes font voir, que la marche pour les gouvernements d'Östergötland 
et de Stockholm est d”ordinaire concordante. 

Dans la planche 14 nous donnons ces diagrammes pour les gouvernements 
restants. Le besoin d'une haute température pour le froment apparait maintenant 
pendant toute la période de végétation, les premiers mois exceptés. Pour le gouver- 
nement d Uppsala, nous trouvons par exemple les valeurs suivantes: pour aott de 


Pannée densemencement o=—0,59, valeur qui est tres significative et dont Pimpor- 
tance est grandie encore par le chiffre du coefficient r qui est aussi de —0,59; pour 
septembre o=— 0,19, pour février o = + 0,52 et pour juillet o= + 0,26. Les coefficients 


AX 


sont positifs et assez grands pour tous les mois de novembre å avril. Entre Peau 
tombée et le froment, les coefficients suivants sont les plus importants: pour aott 
o=+0.30, pour septembre o=+0,32 et pour mai o= + 40,29. Les valeurs sont en 
général positives pendant les mois d”automne et de printemps, mais négatives pen- 
dant les mois d'été. Pour le seigle et la température nous trouvons les valeurs sui- 


vantes pour aolt de P'année d'ensemencement o = — 0,69 (r = — 0,63), valeur qui dépasse 
dix fois son erreur probable et qui par suite est trés significative; pour septembre 
o= 0,26, pour avril o=- 0;25, pour juillet o=+0.24. En ce qui concerne Peau 


tombée, les valeurs de quelque importance sont pour septembre o= + 0,32, pour avril 
o= +0,:9 et pour mai o= + 0,33, Entre I'eau tombée en avril et mai d'un part et 
les récoltes dautre part il régne par conséquent dans ces gouvernements du nord 
une corrélation assez prononcée. Pour le seigle, nous trouvons dans plusieurs gouver- 
nements des coefficients de corrélation négatifs concernant les mois de décembre et 
janvier. 

Comme exemple de la marche des coefficients dans les gouvernements les plus 
septentrionaux, nous choississons le gouvernement de Västerbotten, oå pour la tem- 
pérature les valeurs de o les plus importantes sont les suivantes: pour septembre 
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o=—0,31, pour décembre o=-++0,41, pour avril o==+ 0,64, pour mai o= + 0,82, pour 
juin o= + 0,66, pour juillet o==+ 0,47 et pour aoät o = + 0,48. La corrélation est done 
trés considérable pendant les mois de printemps. Par rapport å P'eau tombée I'on 
trouve pour aolt o= + 0,32, pour octobre o = + 0,46, pour juin o= + 0,22 et pour aoät 
o=—0,44. Pour les mois de printemps par contre, la corrélation est petite ou néga- 
tive, le besoin de chaleur dominant. 

La planche 15 nous donne pour quelques gouvernements du sud les diagram- 
mes de la correlation entre les récoltes d'orge et d”avoine et les variations de la 
température et de I'eau tombée. Pour le gouvernement de Malmöhus nous trouvons 
pour Forge et la température une corrélation faible pour les mois de mars et d”avril, 
mais pour les mois suivants des coefficients négatifs assez grands, savoir entre — 0,41 
et —0,46. Pour FPeau tombée, on trouve des coefficients insignifiants pendant les 
mois d'avril, de mai et de juin, mais pour juillet la valeur inattendue de — 0,46. 
Pour certains autres gouvernements méridionaux P'on trouve également des valeurs 
négatives pour ce mois, ce qui exige quelque attention. Pour Pavoine et la tempé- 
rature les valeurs des mois d'été sont les seules ayant quelque importance, savoir 


en mai o = —0,46, en juin o—=— 0,59, en juillet o==— 0,46 et en aott o=— 0,31, d accord 
en cela avec les faits constatés pour Porge. Le coefficient de corrélation entre 
Pavoine et P'eau tombée est en juin o= + 0,24, mais en juillet o=— 0,29 et de telles 


valeurs négatives en juillet se trouvent aussi dans les gouvernements de Halland, de 
Blekinge, de S. Kalmar et de N. Kalmar. Comme les coefficients de corrélation 
entre les récoltes et la température sont négatifs, il est exclus que ce fait soit då 
ä une corrélation entre la température et P'eau tombée. LL examen des écarts pri- 
mitifs montre cependant que dans 22 cas sur 30 les valeurs de la récolte dorge et 
de Peau tombée en juillet sont d'un signe opposé, ce gui confirme les résultats 
trouvés. Une telle marche de PFinfluence de la température sur les récoltes dorge 
se retrouve dans tous les gouvernements du sud et dans les gouvernements de Ska- 
raborg et d'Östergötland. En regle, Vailleurs les valeurs sont plutöt positives pour 
les mois de mars et d'avril et négatives ensuite. Pour mai et juin les coefficients 
sont cependant positifs dans certains gouvernements spécialement dans les gouverne- 
ments de Jönköping et de S. Älvsborg qui ont å cet égard un caractére plus sep- 
tentrional. 

La planche 16 donne les diagrammes correspondants pour les gouvernements 
restants. Pour le gouvernement d Uppsala, nous trouvons par exemple les valeurs 


de corrélation suivantes: entre Forge et la température: pour mars r = + 0.23, pour 
avril r= + 0,19, pour juillet 7=—0,29, et entre Porge et FP'eau tombée pour juin 
r=+04. Pour Pavoine et la température, les coefficients suivants sont å noter: pour 
mars o=+0,39, pour avril o= + 0,61, pour juillet o=0;29, pour acotät o=-+ 0,19, et 
pour Pavoine et I'eau tombée les coefficient ci-aprés: pour mai o = + O,41, pour juin 
o=+041 et pour juillet o=-+ 0,31. Il est de reégle pour les gouvernements les plus 


méridionaux de ce groupe que pour la température la corrélation est positive pour les 
mois de printemps, négative pour les mois de juin et juillet et positive pour aoät. 
Dans les gouvernements les plus septentrionaux les valeurs de la corrélation entre les 
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récoltes et FP'eau tombée sont petites, sauf pour avril et aott, ou elles atteignent 
respectivement — 0,24 et —0.49 dans le gouvernement de Jämtland. 

Il est évident qu'un examen rigoureux des tableaux et des diagrammes nous 
fait découvrir plusieurs valeurs trés problématiques å cause des nombreuses sources 
d”erreur déja mentionnées. Tl faut considérer non seulement les valeurs individuelles 
mais aussi Paccord avec les valeurs correspondantes des gouvernements avoisinants 
et il faut aussi se rappeler que la corrélation indirecte joue un röle extrémement 
grand pouvant expliquer la faiblesse de certaines valeurs, comme nous le montrerons 
ci-dessous dans quelques cas spéciaux. 


VII. Variation moyenne de Finfiuence du temps sur les récoltes dans 1es 
différentes parties de Ia Suede. 


Pour faciliter l'étude des traits principaux des cartes et des diagrammes nous 
avons classifié les gouvernements en différents groupes choisis d'apreés leurs qualités 
géographiques et d'aprés la marche constatée chez les coefficients de corrélation. 
Puis nous avons formé les moyennes des coefficients pour ces groupes de gouverne- 
ments et graphiquement nous avons donné les courbes de ces moyennes dans les 
planeches 17 et 18. Ces moyennes rendront plus facile Pexposé clair et net de 
la variation du temps qui s'est montrée la plus favorable pour les diverses céréales dans 
les différentes parties du pays. GQuand maintenant nous interprétons les coefficients 
positifs comme indiquant que des températures hautes ou des précipitations faibles 
sont favorables pour les récoltes et vice versa, il faut observer que cette opinion est 
uniquement fondée sur les valeurs des coefficients de corrélation trouvés. 

La planche 17 contient les courbes tracées pour les céréales d”hiver. Nous 
avons classé les gouvernements en 4 groupes. Le premier contient les gouvernements 
de Malmöhus, de Kristianstad, de Blekinge, de Gottland, de S. Kalmar, de Halland 
et de Skaraborg, c'est å dire les gouvernements les plus méridionaux, constitués 
d ordinaire par des plaines au sol riche en chaux, avec adjonetion du gouvernement 
de Skaraborg qui ressemble sur plusieurs points aux précédents. Pour cette patie 
de la Suéde nous trouvons que la température la plus favorable pour le froment est 
une température basse en aott, des températures hautes en septembre et octobre, 
basses en novembre et décembre, hautes en janvier, février, mars et avril, basses en 
mai, juin, juillet et aoät. Quant å Peau tombée il semble le plus favorable d”avoir 
des précipitations petites aussi bien en automne, qu'au printemps et en été, sauf 
pour le mois de mai, ou des précipitations abondantes sont les plus favorables. 

Le deuxieéme groupe embrasse les gouvernements du sud situés plus haut de 
N. Kalmar, de Jönköping, de Kronoberg, de S. Älvsborg et de Bohus. La varia- 
tion favorable semble étre en tout analogue å celle du groupe précédent, sauf que 
la température dété doit étre haute. Quant å I'eau tombée des précipitations riches 
en aolt et septembre, faibles en octobre et novembre semblent étre les meilleures, 
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tandis qu'au printemps et en été les précipitations ne semblent pas avoir grande 
importance. 

Le troisiéme groupe embrasse les gouvernements d'Östergötland, de N. Älvs- 
borg, tous les gouvernements du Svealand, et le gouvernement de Gävleborg. La 
variation des coefficients ressemble å celle du dernier groupe, mais une température 
haute est favorable durant toute la période de végétation sauf dans les premiers 
mois, en aolt et en septembre. La courbe montre cependant des dépressions en 
novembre et décembre, aussi bien qu'en mai et juin correspondant aux valeurs néga- 
tives autour de ces mois dans les groupes précédents. Pour P'eau tombée, la courbe 
montre que des précipitations riches sont å préférer en aolt et septembre, aussi bien 
quw'en avril et mai, mais que dailleurs les précipitations faibles sont les plus favo- 
rables. 

Les courbes pour le seigle sont trés ressemblentes å celles pour le froment. 
Pour le premier groupe, les courbes sont presque identiques. Dans le deuxieme 
groupe il apparait qu'une température basse en novembre et décembre est pour le 
seigle plus nécessaire que pour le froment. &La corrélation positive des mois d'hiver 
est aussi plus petite pour le seigle que pour le froment. Cette divergence apparait 
plus prononcée encore dans le troisiéme groupe ou le coefficient moyen pour janvier 
méme est négatif. Ces divergences sont naturellement dues au besoin de gelée 
different des deux céréales. DL avantage d'une température basse en aott et sep- 
tembre est dans ce groupe trés accentuée. Quant aux courbes moyennes de la corré- 
lation entre le seigle et Peau tombée, il n'y a pas de divergences notables d”avec 
les courbes déjå traitées pour le froment. Pourtant il semble que des précipitations 
abondantes en été soient plus dangereuses pour le seigle que pour le froment. Le 
quatrieme groupe embrasse les gouvernements situés le plus au nord. La courbe 
montre qu'une température supérieure å la moyenne est le plus favorable, sauf pour 
les mois d'aott et de septembre. Des baisses analogues å celles des groupes pré- 
cédents peuvent pourtant é&tre constatées dans les mois de janvier et de juin. Les 
courbes pour PF'eau tombée montrent que des précipitations riches sont å préférer 
aussi bien pendant les mois d”automne que pendant les mois de printemps, spéciale- 
ment en juin. 

La planche 18 contient les courbes moyennes correspondantes pour les céréales 
de printemps. Les groupes sont les mémes, excepté que les gouvernements de Värm- 
land, de Kopparberg et de Gävleborg ont été compris dans le groupe quatrieme, les 
céréales de printemps étant cultivées aussi dans les parties situées å une altitude 
haute de ces gouvernements. De méme que pour les céréales dautomne les gouver- 
nements de Bohus et de N. Älvsborg ont été les plus difficiles å classer. 

Le premier groupe donne pour l'orge et P'avoine des courbes presque identiques 
par rapport å la température. En mars, les moyennes sont positives quoique trés faib- 
les, mais ensuite il semble le plus favorable d'avoir des températures basses. Pour 
P'eau tombée la courbe indique que des précipitations riches sont en moyenne les 
plus favorables en mai et juin, mais sans importance dans les mois suivants. 

Le deuxieéme groupe montre que des températures basses sont å préférer pour 
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Forge en juillet et pour I'avoine en juin et juillet. Pour les autres mois la corré- 
lation est positive. Quant å lPeau tombée, des précipitations riches sont trés favorab- 
les en mai, juin et juillet, mais non pas en aott. 

Le troisigme groupe montre pour la température des courbes concordantes pour 
les deux céréales. Des températures élevées sont bonnes en mars et avril, comme 
aussi en aodt, mais en mai et avant tout en juin les températures basses sont les 
plus favorables. Des précipitations abondantes sont å préférer pendant tous les 
mois avril, mai, juin et, avant tout, en juillet mais non pas en aoöt. 

Pour le groupe le plus au nord, le besoin de chaleur domine, et les valeurs 
sont positives pour la température durant toute la période de végétation. Des pré- 
cipitations riches sont utiles pour Forge en juin seulement et pour P'avoine en juin 
et juillet. 


VIII. Caleul des coefficients partiels de corrélation et des équations 
de regression. 


Dans tous les cas ou nous avons trouvé de grands coefficients de corrélation 
totaux il a été possible de calculer des équations de regression, qui expriment le 
rapport entre les récoltes et un ou plusieurs facteurs météorologiques. T”évaluation 
de la corrélation entre plusieurs facteurs exige le calcul des coefficients de corréla- 
tion partiels aussi bien que du coefficient de corrélation commun exprimant la gran- 
deur du rapport entre la récolte et tous les autres facteurs. Le calcul des coeffi- 
cients partiels qui exige beaucoup de travail lorsque P'on a å faire å plusieurs fac- 
teurs ne mérite d'étre entrepris que si les coefficients totaux sont trés grands et sans 
corrélation mutuelle notable. La série étudiée étant si courte méme dans de tels 
cas il ne vaut pas la peine de calculer la corrélation entre les récoltes et plusieurs 
facteurs météorologiques. Le plus grand nombre de facteurs dont nous avons osé 
de traiter a été de quatre. 

Dans quelques cas nous avons trouvé des coefficients de corrélation totaux qui 
dépassent 0.6 et il peut alors y avoir de Fintérét å calculer Péquation de regression. 
Comme exemple de la méthode nous calculerons cette équation pour la corrélation 
entre la récolte d”avoine dans le gouvernement de Malmöhus et la température 
moyenne des mois de mai, juin et juillet. On trouve pour cette corrélation le coef- 
ficient total de —-0,67. Nous avons done 


En désignant les écarts de la moyenne pour lavoine et pour la température par 


Xx, et x. resp., et en désignant par X, et X, les valeurs correspondantes, nous avons 
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x,— 900 = — 53,6 (Xx, — 13,9), 


A= 1045 == 53,6 AG. 


Cette équation de regression nous dit done qu'une température moyenne des mois 
mai, juin et juillet plus élevée d'un degré abaisse la récolte, corrigée pour V'améliora- 
tion séculaire moyenne, de 54 hl par 100 hl de semence. 

Comme exemple dun calcul de la corrélation å deux variables nous donnons 
la corrélation entre la récolte dorge (1) et les deux facteurs: la température moyenne 
de juillet (2) et PFeau tombée des mois juin et juillet (3) dans le gouvernement de 
Stockholm. (Voir le tableau 7.) Nous avons trouvé les coefficients totaux: 


= + 0,63 


Tableau 7. dCalcul d'une correlation partielle å 2 variables. TT orge du gouvernement 
de Stockholm. 


a 


Variables | Moyenne log a ir dordre 0 log Vi —r? 
i | I | 
[L'0rge.. CIRA ERE orter ot NANNE 1658 IN 1,96811 12 | — 0,5395/| 9,92530 — 10 
| Température de juillet . . - «| Xz>| 15”,9 0,12888 113 + 0,6280|9,89108 
| | los | 
Eau tombéa de juin et juillet . | X. |-100 mm 1,53376 23 | — 0,5604/ 9,91814 


qui sont assez elevés. La possibilité d”avoir une corrélation commune beaucoup plus 
grande dépend de la corrélation totale 7», entre la température et I'eau tombée. 
Lon trouve 


1.3 = — 0,56 


d ou il ressort quil y a une corrélation grande entre la température et I'eau tombée 
des mois en question. Il mest donc pas possible d'avoir une corrélation commune 
beaucoup plus grande que la totale. Le calcul des coefficients partiels du premier 
ordre se fait suivant le tableau 8 et nous trouvons par suite les valeurs ci-aprées: 


Sian ar ÖN 


Tableau 8. Calcule d une corrélation partielle äå 2 variables, continuation. 


log. Déno- 


 PoSGE 3 4 SÄNG mora ALI KlOS FAS a VR 
r VCordre 0 Terme de produit [SEE AA d”ordre I | log 
| 
I I 
| 12 | — 0,5395 | 13,23 | — 0,3520 — 0,1875 | 9,80922 — 10 12,3 — 0,29091 9,98080 — 10 
I I I I 
113 | + 0,6280 | 12,23 | + 0,3024 | + 0,3256 |9,84344 13,2 + 0,4669! 9,94659 


23 —0,5604| — — = = = = - 
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La corrélation entre la récolte d'orge et la température de juillet se reduit donc å 
— 0,29 seulement au lieu de —0,54, si Pon tient compte de la corrélation entre la 
température et P'eau tombée. On a Phabitude de dire que r,.;, exprime la corréla- 
tion entre 1 et 2, 3 étant constant. Nous avons aussi trouvé que la corrélation 
entre la récolte et FPeau tombée diminue de +0,63 å + 0,47 suivant que I'on tient 
compte de la corrélation entre la température et P'eau tombée ou que I'on considéeére 
la température constante. 

Par les valeurs de o,, o;, os; et de VI —+? nous trouvons les valeurs o,.s3, 92-13» 
03.2. Le calcul de os, » se fait å Paide des logarithmes de la maniere suivante: 


logg, = 1,96811 logo, = 1,96811 
+ log VI—r,, = 9,92530 — 10 + logV1—r,; =9,89108 — 10 
+ log VI —r,3.. =9,94959 — 10 +log V1—r,,.; = 9,98080 — 10 
=O OM Sd000 ==l000,-63 = 1,82999. 
Nous avons toujours calculé les valeurs sd, 3... de cette double maniére pour contrö- 


ler les opérations. Quant aux valeurs 0 3 .»> 93.12...» Éte. nous avons dPordinaire 
préféré les contröler par calcul double, ce qui permet d'éviter le calcul des valeurs 
73, éte. trop nombreuses et demandant, par suite, plus de travail. Pour calculer 


les valeurs V1—>1" P'on doit observer que 
cosa = V1— sin?a. 
En posant log» —=log sin a, on n'a qu'å prendre la valeur de log cos a qui correspond 
å la valeur de log sin a, pour avoir log V1—r?. 
Pour calculer R nous avons å calculer Vi — LL, et nous trouvons de la méme 
maniere que nous venons de deéclaire 
R=0,67 


Le coefficient commun mest par conséquent pas beaucoup plus grand que le coeffi- 
cient total 7,3. 


Le calcul des coefficients de regression bi 3; et biz.» se fait daprés les formules 
données ci-dessus et nous trouvons 


Öja 180 


Ces coefficients de regression nous apprennent donc 1. qu'une température moyenne 
plus élevée de 1” au mois de juillet abaisse la récolte corrigée de 18,9 hl par 100 hl 
de semence, 2. que des pluies de 10 mm plus grandes aux mois de juin et juillet 
augmentent la récolte corrigée de 13 hl par 100 hl de semence. 
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FPéquation de regression devient 
CB, il, Da 


ou en passant des écarts aux valeurs vrais corrigées pour la variation séculaire 


I 


Ny 820 -= 180 NS 
Nous traiterons ci-dessous des valeurs obtenues par cette équation. 

Comme exemple d'un calcul å trois variables nous choississons de calculer la 
corrélation entre la récolte de seigle (1) dans le gouvernement d Uppsala et la tem- 
peérature moyenne daott (2), Peau tombée de septembre (3) et Peau tombée WVavril 
et mai (4). Les valeurs x, cc et 7 sont contenues dans le tableau 9. Nous avons 
les coefficients totaux 7, =— 0,69, r.3 = + 0,32 et r,, = + 0,41. Les coefficients de corré- 
lation entre les facteurs météorologiques deviennent r,; = — 0,18, r., = — 0,33 et 73, = -+0,1. 
Ces valeurs sont donc assez faibles, la plus grande étant entre la température daott 
et P'eau tombée des deux mois avril et mai de Pannée suivante, corrélation qui s'ex- 
prime par — 0,33. Cette valeur intéressante, qui nous dit qu'un printemps humide 
succéde le plus souvent un mois d”aott froid de Pannée précedente, est si forte quiil 
faut admettre quw'elle est due å une cause météorologique. 


Tableau 9. Calcule d'une correlation partielle å 3 variables. Seigle du gouvernement 


AA 24 | — 0,3332 | 9,97445 


d Uppsala. 
Variables Moyenne log c | r Tordre 0 log VATEETE 

— — — ———— ! —=——— — ——- 

| | | | | | 
X, | Seigle | 773 hl 1,94396 | 12 — 0,6888 | 9,86030 — 10 
220 | ROmpy Mao ät ee ee NIA 0,12809 —|13/|+4 0,3175 | 9,97693 
X, | Préc. de sept. . | 45 mm 1,29460 —|14 | + 0,4395 | 9,95338 
Pe >» avril + mai . . | 70 >» 1,50469 (23 | - 0,1812 | 9,99275 

| 


— — - = 34 | 4 0,1088 | 9,99741 


Les tableaux 10 et 11 contiennent le calcul des coefficients de second et de 
troisieme ordre. Nous avons toujours calculé les valeurs 7, 3», 713.204 €te. de deux 
manieres pour le contröle, mais nous n'avons pas calculé dautres valeurs de 73 1, 
ro 1; éte. que celles qui ont été nécessaires pour le calcul des premiéres. Nous trou- 
vons que la valeur 7,, » est assez inférieure å la valeur r,, mais que les autres valeurs 
de second ordre sont peu différentes des valeurs totales. Les valeurs 7 3» 713.204 et 
7,4. 03 deviennent respectivement -- 0,63, +0.27 et + 0,30 et c'est donc la corrélation 
7, qui a diminué le plus par la corrélation mutuelle entre la température et les pré- 
cipitations en question. Le calcul des valeurs so nous donne la valeur R = 0,75, et 
Paddition des facteurs d'eau tombée augmente donc dans une certaine mesure la 
corrélation. Nous trouvons ensuite les valeurs suivantes bi z=— 37.9, biz. 204 = + 0,84, 
by os + 0,68 et Péquation de regression 
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Tableau 10. Calcul d'une corrélation partielle å 3 variables, continuation. 


= 
r d'ordre 0 | Numérateur r d'ordre I | log VI —>? 
| | 
| | 
| 12 |—0,6888 —0,6313 | 12,3 — 0,6770 | 9,86690—10 
3 | + 0,3175 | + 0,1927 13,2 | + 0,2703 | 9,98353 
I I 
| 23 | — 0,1812 — — — | — 
| 12 | —0,6888 | — 0,5424 12,4 | — 0,6405 | 9,88536 
14 | + 0,43935 | + 0,2100 14,2 | + 0,3072 | 9,97847 
| 24 | — 0,3332 - — - — 
| 13 + 0,3175| + 052697 13,4 | + 0,3021 | 9,97923 


| 14-1-0;4395 | =E 054049" | 14,3 I + 0,4296-| 9,95571 
34 | + 0,1088 = SR = = 


23 | — 0,1812 — 0,1449 23,4 | — 0,1546 | 9,99475 
24 | —-0,3322) — 0,3135 24,3 | —0,3207 | 9,97643 
34 | + 0,1088| — 0,0484 34,2 | + 0,0522 | 9,99940 


Tableau 11. Calcul d une correlation partielle äå 3 variables, continuation. 


r dordre I |Numérateur r Vordre 2 log Vil 


12,4] — 0,6405 | — 0,5938 | 12,34 | — 0,6305 | 9,88998—10 
| | 
13,4| + 0,3021 + 0,2031 13,24 | + 0,2677 | 9,98386 


23,4) — 0,1546 xd äl alv V 
| | 

12,3) — 0,6770 — 0,5392 12,34 | — 0,6304 | a 
14,3) + 0,4296 | + 0,2125 14,23 + 0,3048 | 9,97883 
24,3) — 0,3207 = = 2830 | då 
13,2) + 052703 | + 0,2543 13,24 | + 0,2676 — 
14,21 -+- 0,3072 | + 0,2931 14,23 | + 0,3049 24 
34,2) + 0,0522 — ehe ket 


X,= 1230 — 37,9 X. + 0.84 X3 + 0,68 X, + (0,50 + k.p), 


si nous ajoutons aussi un terme pour la variation séculaire, en prenant ; dans le 
tableau X tandis que & égale 0 pour les années 1895 et 1896, —1 pour P'année 
1894, + 1 pour I'année 1897 etc. 

Nous donnons aussi un exemple du calceul å 4 variables, savoir la corrélation 
entre la récolte de froment (1) dans le gouvernement de Malmöhus et les facteurs 
suivants: température moyenne daoät de Pannée d'ensemencement (2), température 
moyenne de novembre et décembre de Pannée d'ensemencement (3), température 
moyenne de janvier et février (4), eau tombée d'octobre et novembre de Pannée 
d ensemencement (5). Les valeurs de ces facteurs, leurs dispersions et les coef- 
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ficients de corrélation totaux se trouvent dans le tableau 12. Nous voyons que 
toutes les corrélations 12, 13, 14, 15 sont assez petites. Il en est aussi de méme 
pour les valeurs de corrélation entre les facteurs météorologiques. La valeur 7, = 
— 0,35 est pourtant assez grande et nous dit que de fortes précipitations en oc- 
tobre et novembre sont suivies en moyenne d'une température basse en janvier et 
février. La corrélation de + 0,30 entre la température d”aott et Peau tombée d'oc- 
tobre et novembre mérite aussi quelque attention. 


Tableau 12. Calcul d une correlation partielle å 4 variables. Froment du gouvernement 
de Malmöhus. 


Variable Moyenne logo r d'ordre 0 log V1—7r? 

X, | Récolte de froment . . 1034 hl 2,05792 12 .— 0,3322 | 9,97460—10 
X al) LOmp. (d:A0 Ubsaner ta ci 15”,0 0,01832 13 | — 0,4858 | 9,94155 
0 de nov. et déc. . 2750 0,03923 14 + 0,2952 | 9,98021 
XE de janv. et févr. —0",9 0,26124 15 | — 0,3314 | 9,97475 
XX; I Prée: droct: iet NOV: . 113 mm 1,62383 23 + 0,1364 | 9,99593 
= = — — 24 — 0,1881 | 9,99218 
— = = 25 + 0,2982 | 9,97973 


— = = 34 
— — — — 35 | + 0,0025 10,00000 
= — — — 45 — 0,3451 9,97246 


SE 


- 0,0581 | 9,99926 


Le tableau 13 contient le calcul des coefficients de corrélation de premier ordre. 
Nous n'avons calculé que les valeurs nécessaires. Nous voyons que la plupart des 
valeurs 12.3 étc. sont inférieures aux valeurs totales, par Veffet de la corrélation 
mutuelle, mais les valeurs 13,4, 13,5, 14,3 et 15.3 dépassent les valeurs 13, 14 et 15. 

Le tableau 14 contient le calcul des valeurs les plus nécessaires de second ordre. 
Nous trouvons la valeur 13,45 de — 0,54. 

Le tableau 15 contient le calcul des coefficients de troisieme ordre. Tl en 
ressort que la valeur 13.245 est devenue la plus grande, tandis que les autres coef- 
ficients de cet ordre sont inférieurs aux coefficients correspondants dordre inférieure. 
Il semble donc que la température de novembre et décembre joue un trés grand röle 
pour la récolte de froment dans ce gouvernement. 

Le calcul des valeurs partielles de « et des valeurs b se fait åa P'aide des for- 
mules déjaå connues et nous trouvons ainsi by 3; =— 18,0, biz. 245 =— 49,7, bis. 235 = + 13,8, 
by; 234 = — 0,56. Ces valeurs nous montrent donc quune température d aott plus élevée 
d'un degré abaisse la récolte de 18 hl par 100 hl de semence, une température de 
novembre et décembre plus élevée d'un degré abaisse la récolte de 50 hl par 100 hl 
de semence, une température de janvier et février plus élevée d'un degré augmente 
la récolte de 14 hl par 100 hl de semence, et des précipitations d”octobre et novembre 
plus élevées de 10 mm abaissent la récolte de 6 hl par 100 hl de semence. Comme 
nous avons trouvé que la variation séculaire annuelle est de 20 hl par 100 hl de 
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semence, VPinfluence d”une variation de la température de novembre et décembre d'un 
degré est 2,3 fois plus grande. Le coefficient de corrélation commun devient BE — 0,65, 
et Péquation de regression devient la suivante: 


X, —= 1478 — 18,0 X, — 49.7 X; + 13,8 X,— 0.56 X; + (0.58 + k. 8). 


Tableau 13. Calcul d'une corrélation partielle ä 4 variables, continuation. 


r d'ordre 0 Numérateur = r d'ordre I log VI — 7? 
—— Se 


12 | — 0,3322| — 0,2660 12,3 | — 0,3072 9,97848—10 
13 — 04858 — 0,4405 13,2 — 0,4714 994542 
23,.|.+ 0,1364 — = — -- 


121 — 0,3322 | — 0,2767 12,4 — 0,2949 9,980253 
14 | + 0,2952 | + 0,2327 14,2 | + 0,23512 9,98584 
| 24 — 0,1881 — T — = 
12 — 0,3322| — 0,2333 12,35 | — 0,2390 9,98491 
| 15 -— 0,3314 | — 0,2322 15,2 | — 0,2579 ' 9,98505 
| 25 + 0,2982 | - S — -- 
13 — 0,4858 | — 0,5029 13,4 | — 0,5272 | 9,92935 
14 | + 0,29521 - + 0,3234 14,3 | + 0,3706 | 9,96792 
| 34 | + 0,0581 — — = SS 
| 13 | — 0,4858 | — 0,4850 13,5 | — 0,5140 | 9,93337 
15 | — 0,3314 | — 0,3302 15,3 | — 0,3778 9,96656 
35 + 0,0025 — = — — 


| 14 | + 0,2952 | + 0,1808 14,5 + 0,2042  9,99076 


15 | — 9,3314 | — 0,2295 15,4 -— 0,2559 9,98529 
45  — 0,3451 — - = Sä 
23 | + 0,1364 | 4 0,1473 23,4 + 0,1502 9,99504 
24 | — 0,1881 |  — 0,1960 24,3 — 0,1982 | 9,99130 


3£ + 0,0581 +—+ 0,0837 334,2 + 0,0860 | 9,99839 


23 | + 0,1364| —+0,1357 23,5 | + 0,1422 | 9,99557 
25 | + 0,2982 = + 0,2979 25,3 + 0,3007 | 9,97942 


35 | + 0,0025 | — 0,0382 35,2 — 0,0404 9,99964 
24 | — 0,1881 | — 0,0851 24,5 — 0,0950 | 9,99803 
25 +0,2982,. + 0,2333 425,4 4 0,2531/| 9,98563 
45 | — 0,3451  —0,2889 45,2 — 0,3082 | 9,97833 


34 + 0,0581 + 0,0589 34,5 + 0,0628 | 9,99914 
35 | + 0,0025 | + 0,0225 35,4 + 0,0240 | 9,99987 
45 | — 0,3451 | — 0,3452 45,3 — 0,3458 | 9,97235 
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Tableau 14. Calcul d une corrélation å 4 variables, continuation. 


r d'ordre 1 Numérateur | r d'ordre 2 | log VIE 
| 
| | | | i 
1250 0,2390 — 0,2396 | 12,45 | — 0,2459 —-9,98646—10 
14,5.) + 0,2042 | + 0,1796 14,25 | + 0,1868, |. 9,99229 
| 24,5 | — 0,0950 = 0 oo 
| 
12,5 | — 0,2590 — 0,1859 | 12,35 | — 0,2189 | 9,98934 
|. 1355 E 0,5140 =0,47.7.2 13,25 0,4991 9,;93778 
| 23,5 | + 0,1442 EE NE 
| | 
13,5 | — 0,5140 — 0,5268 | 13,45 | — 0,5392 9,92540 
14,5 | + 0,2042 F 0,2365 — | 14,35 | + 0,2763 9,98276 
34,5 | + 0,0628 = | — | — == 
| | | 
12,4 | — 0,2949 + 0,2157 — | 12,34 | — 0,2567 | 9,98519 
13,4 | — 0,5272 — 0,4829 | 13,24 JE 05112 | 9d,93424 
| 23,4 | + 0,1502 — = 
12,4 -| ="0,2949 — 0,2301 12,45 | — 0,2460 -— 
15,4 | —0,2559 | — 0,1813 15,24 | — 0,1961 9,99148 
25,4 | + 0,2531 | Så le = 2 
13,4 — 0,5272 | — 0,5210 | 13,45 | — 0,5391 SA 
15,4 | —0,2559 | — 0,2432 15,34 | — 0,2862 9,98231 
35,4 | + 0,0240 — | = = — 
12:53 — 0,3072 — 0,23388 | 12,34 | — 0,2568 -— 
14,3 | + 0,3706 40,3097 | 14,23 | 4 0,3320 | 9,97464 
24,3 | — 0,1982 = =S | = 
12,3 =40,8072- 4 — 0,1936 | 12;35 | — 0,2192 
15,3 | —=0,3778 — 0,2854 [152 0,3144 9,97739 
25,3 | + 0,3007 — — — — 
14,3 | + 0,3706 + 0,2400 14,35 | + 0,2762 = 
15,3 | — 0,3778 = 10;2497 . | 15:84.) —  0;2865 = 
45,3 | — 0,3458 — = = = 
13,2 jfr 0,4714 | — 0,4814 13,25 | — 0,4987 = 
15,2 | — 0,2599 — 0,2770 | 15,23 | — 0,3144 — 
35,2 | — 0,0404 = I — — 
14,2 | +0,2512 | + 0,1717 | 14,25 | + 0,1868 — 
15,2 ye 0,2579 — 0,1805 | 15,24 | — 0,1960 = 
45,2 | — 0,3082 = = — — | 
ular2 — 0,4714 — 0,4930 = | 13,24 | — 0,5112 | = | 


14,2 | +0,2512 | —+0,2918 | 14,23 | + 0,3321 = 
| 34,2 | + 0,0860 | 
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I I 
r dordre I | Numérateur r d”ordre 2 log VI —7? | 
| | 
23,5 + 0,1422 + 0,1482 | 23,45 | + 0,1492 — 
24,5 — 0,0950 — 0,1039 | 24,35 | — 0,1052 -— | 
34,5 | + 0,0628 + 0,0763 | 34,25 | + 0,0774 9,99870 
| 23,4 | + 6,1502 + 0,1441 23,45 | + 0,1490 | 9,99513 | 
|. .25,4 + 0,2531 + 0,2495 25,34 jo 0,2523 9,98572 
35,4 + 0,0240 — 0,0140 35,24 | — 0,0146 9,99995 
24.3 — 0,1982 — 0,0942 24,35 | — 0,1053 9,99758 | 
25,3 | +-0,3007 + 0,2322 25,34 | + 0,2525 — | 
45,3 — 03458 — 0,2862 45,23 | — 0,3062 9,97864 | 
| 
34,2 4 0,0860 + 0,0735 34,25 | -F 0,0773 — | 
35,2 — 0,0404 — 0,0139 35,24 | — 0,0147 | 
45,2 — 0,3082 | — 0,3047 45,23 | — 0,3061 -— | 


Tableau 15. Calcul d une corrélation ä 4 variables. Continuation. 


r d'ordre 2 Numérateur r d'ordre 3 log VI —r? 
| | 
12,45 = 02459 = 0;1656 12,345 | — 0,1989 — 
13,45 | — 0,5392 0,5026 13,245 | — 0,5244 9.93018—10 
| 23,45 | + 0,1490 — — | = 
12.35, | —0,2189 =0,1898 "| 12,345 | — 0,1986 9,99126 
14,35 + 02763 | + 0,2532 14,235 | + 0,2609 9,98469 
24,35 | —0,1053 -—-- — — 
| | 
13,25 - —0,4991 — 0,5136 13,245 | — 0,5244 — 
14,25 | + 0,1868 + 0,2255 14,235 | + 0,2610 — 
34,25 | + 0,0774 ne = — — 
123410 -— 012567 — 0,1845 12,345 | — 0,1986 = 
15,34 | —0,2862 — 0,2214 15,234 | — 0,2367 = 
25,34 | + 0,2523 — — = = 
Före 
13,24 + — 0,5112 — 0,5141 = |13,245 | — 0,5244 — 
|.15,24 |. — 0,1961 = 0,2036 — |15,234 | — 0,23869 9,98746 
| 35,24 | — 0,0146 — | — | — — 
145237] F0,3320| + 0,2357 — |14,235| + 0,2608 — 
| 15,23.| — 0,3144 — 0,2127 15,234 | — 0,2369 = 
| 45,23 | — 0,3062 — — — = 


Dapreés la méthode décrite maintenant, nous avons calceulé un grand nombre 
de coefficients de corrélation communs et des équations de regression, et nous don- 


nons dans les pages suivants un apercu des résultats de ces calculs. 
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Pour le froment (1) du gouvernement de Blekinge nous avons calculé la corré- 
lation avec la température doctobre (2), la température de novembre (3) et P'eau 
tombée en mai (4). Le tableau 16 contient les coefficients trouvés. Parmi les coef- 
ficients totaux nous avons la valeur considérable de +0,60 entre la température 
doctobre et Peau tombée en mai. Nous reviondrons å cette valeur ci-aprés. Parmi 
les valeurs de second ordre r;,; « est la plus grande, savoir — 0,63. La température 
de novembre est donc d'une importance trés grande ici comme nous venons de le 
trouver pour le gouvernement de Malmöhus. Le coefficient commun est R —0,79 et 
l'équation de regression est la suivante: 


X, = 710 + 16,3 X5— 26,7 Xselo AiOS Re) 


Tableau 16. Coefficrents de correlation pour le froment du gouvernement de Blekinge. 


Facteurs Moyenne | r d'ordre 0 r d'ordre 1 or d'ordre 2 
X, | Récolte de froment . .| 863 hl | 12 | 4 0,58 |12;3| + 0,60 | 12,34 |-+F 0,38 
ST ETeMmp.: dock AM IS 13 | '—=0,57 12,4) + 0:39. | 13,24 |— 0163 
AR er dÖMDÖOV ER SKA 14 | F0;52-1 18:21 = 0;59-114,23 == 0,37 
X,| Préc. de mai 35 mm | 23 | — 0,17 | 13,4] = 0,64 1: — = 
TS = = 24 | + 0,60 14,2) SR NE = 
= = = 24 0306: | 1453] + 0601 — 


Pour le gouvernement de Halland nous avons calculé la corrélation entre I avoine 
(1) et les trois facteurs suivants: température de mars (2), température de juin (2), 
eau tombée d'avril et mai (3). Les coefficients trouvés sont contenus dans le tableau 
17. La valeur 7, est de beaucoup la plus importante et les corrélations entre les 
facteurs météorologiques sont trés petites. La valeur 7; » est plus grande encore, 
savoir 0,75 et aussi la valeur 7, s = + O,.40, est beaucoup plus grande que la valeur 
ro. = +0.2. La corrélation commune devient donc assez grande et s'exprime par la 
valeur R =0,7. T'équation de regression devient 


NN, =1264 + 11.6 X,— 42.7 X, + 0.5 X, + (0.58 + k. p). 


Tableau 17. Coefficients de corrélation pour Vavoine du gouvernement de Halland. 


Facteurs Moyenne | r d"ordre 0 | r d'ordre 1 | r Vordre 2 
X, | Récolte d”avoine . . .| 730 hl | 12 | +0,21 |12,3| + 0,41 |12,34 + 0,40 | 
X, | Temp. de. marsi.cs «al 305,00 | 1301) 1= 0700) 1254 E-kr0srom MLS52 10575 
Ås de jain =. . «| F IST | 14 Fr022 1132), 0750 ([142315-10,20 
X,| Préc. d'avril et mai. .| 82 mm | 23) + 011 le Er 


— — 24 | + 0,42) FOO 
-— — 34 115 "0;08: | 1458] =F 0,28 
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Pour le froment (1) du gouvernement de S. Kalmar nous avons calculé la 
corrélation avec la température moyenne de janvier, février et mars (2) et Peau 
tombée en mai (3). Les valeurs respectives sont contenus dans le tableau 18. La 
corrélation entre la température moyenne des mois janvier, février et mars et I'eau 
tombée en mai est assez grande, savoir r., = + 0,53. Les valeurs ri» et r,, dépendent 
donc dans une assez grande mesure d'une corrélation entre 2 et 3, et I'addition du 
deuxieme facteur ne donne pas une corrélation commune plus grande que R— 0,66. 
T”équation de regression devient 


X,=623 + 16,9 X> + 2,3 X3 +(0.5p + &. 8). 


Tableau 18. Coefficients de corrélation pour le froment du district de la société agri- 
cole de S. Kalmar. 


Facteurs Moyenne  r d'ordre 0 ' r d'ordre 1 
X, | Récolte de froment . - | 691 hl 12 | + 0,56 | 12,3 |-+ 0,36 
X, | Temp. de janv., févr. et 
KT SAS FA ae SR ES jr 61 Filtar ÖIS LS. IE Ol 
Xl Preéckde mars. «JA0. h34tmm | 23-11-F0558 | = - 


Pour le seigle (1) du méme gouvernement nous avons étudié la corrélation avec 
la température d'octobre (2), la température moyenne de janvier, février et mars (3) 
et F'eau tombée en mai et juin (4) (voir le tableau 19). Les coefficients totaux sont 
assez grands soit + 0,4, + 0,59 et + 0,49, mais ils le doivent dans une assez grande 
mesure aux corrélations indirectes. Entre la température d”octobre et P'eau tombée 
en mai et juin il reégne donc une corrélation assez grande, soit + 0.49. Les coefficients 
partiels deviennent donc trés inférieurs aux coefficients totaux et la corrélation com- 
mune est exprimée par R=0,6. TL'équation de regression devient: 


UU PTS lör AE (OR rp). 


Tableau 19. dCoefficients de corrélation pour le seigle du district de société agricole 
de S. Kalmar. 


Facteurs Moyenne r d'ordre 0 or d'ordre 1 rr d'ordre 2 
| 
AT Recoltertde segle. ds ss ot hl |12] + 0541 | 1253) + 0,35 | 12,34 |-+ 0,22 
AY NCkSmpR OC AT oc ml HIA ER 7 13 | +0,59 11274) + 0,23 | 13,24 |-+ 0,52 
AG de janv., févr. et mars | — 0”,6 | 14 | + 0,49 | 13,2 + 0,56 | 14,23 |+ 0,28 
AX, | Préc: dolmar etrjuimt i. &k.v:| tSmm |-23 | + 0,22 | 13,4] -- 0558 


— 24 | + 0,49 14,2] + 0,36 | — = 
-- > 2 St | + 0,31 | 14:38] + 0,40] — 
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Pour le méme distriet nous avons calculé aussi la corrélation entre la récolte 
d'orge (1) et la température moyenne de juin et juillet (2) ainsi que I'eau tombée 
en avril et mai (3). Les coefficients totaux sont de — 0.56, de +0,60 et, pour les 
facteurs météorologiques, de — 0,27 (voir le tableau 20). Les valeurs partielles 
deviennent donc assez peu inférieures aux valeurs totales et la corrélation commune 
est assez grande, savoir R =0,73. LDTéquation de regression est 

X,=994 — 33,5 X-+ Le Xz + (0,58 + k.p): 


Tableau 20. Coefficients de correlation pour Vorge du district de la société agricole de 


S. Kalmar. 


Facteurs Moyenne | r d'ordre 0 | r d"ordre 1 

| | 
| X,| Récolte Vorge - . - .| 572 hl | 12 | — 0,56 | 12,3 | — 0,51 
X,| Temp. de juin et juillet! + 15,6 | 13 | + 0,60 | 13,2 | + 0,56 


X)| Préc. MWavril et mai: > | 638 mm” | 2371 ="0;27 — — 


Pour le district de la société agricole de N. Kalmar nous avons étudie la 
corrélation entre la récolte de froment (1) et les 4 facteurs météorologiques suivants: 
la température moyenne de janvier, février, mars et avril (2), PFeau tombée de sep- 
tembre (3), Peau tombée doctobre et novembre (4), 'eau tombée de mai (5). Le 
tableau 21 indique les différentes valeurs. Nous trouvons une assez grande corré- 
lation entre la température moyenne des mois janvier—avril et I'eau tombée en 
mai, savoir 7,=>—+0,56. Les corrélations 12, 13 et 14 dépassent toutes les valeurs 
totales mais 15 sont inférieures aå celles-ci et ont changé de signe, de maniéere que 
715. 034 = — 0,23 mais 7, = + 0,32, ce qui indique qu'en réalité des pluies faibles en ma 


Tableau 21. Coefficients de corrélation pour le froment du district de la socieéte agricole 
de N. Kalmar. 


Facteurs Moyenne »r d'ordre 0 r dordre 1 r d'ordre 2 or d'ordre 3 
| | FN 
| X,| Récolte de froment . . . . . « «+ | 717 hl '|'12 | + 0,57 |12,3 | + 0,56 | 12,34 |+ 0,57 | 12,345|+ 0,58 
| X,| Temp. de janv., fevr., mars et avril | + 0,1 | 13: + 0,36 12,4 | 4 0,57 | 12535 |+ 0,53 | 13,245| + 0,48| 
| Zz) Préc. de sepbra sm:csmstertisru ou HTML 40537 12,5 un 0,49 12,45) aRL0,52 IT235 TOR 
| AN 2 i OCb, (GULT, fotas dee ste lerig | 92 » 15 | HF 0,32 (13,2 F 0,35 [13,24 | + 0,44 | 15,234/— 0,23] 
25 Hide mA een sr es RES 23 | + 0,13 [13,4 | + 0,44 | 13,25 |+ 0,36 | — = 


= = MES 24 | — 0,10 | 13,5 | + 0,30 | 13,45 | + 0,39 — 

= | = 250) + 0556 | 14;2:| 0538 1:14528N-0jAR = 
= — | € TA 013-143: — OMNIA Rs] 
= = — | 35 | + 0,27 |14,5 | — 0,33 | 14,35 |— 0,42 
|[— = — 145 | — 0,20 |15,2 | + 0,00 |15j23 
= = ENE | — 15531) —- 10524 |0E5524] ST 0JO EE — 
DC FR |-— — — |15,4 | + 0,27 | 15,34 + 0,15| — — 
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seraient åa préferer. La corrélation commune devient R = 0,7, et P'équation de re- 
gression devient 


AG = 789 + 32.6 X, AF 113 ÅR I 0.97 X, RN 1.06 X; 2e (0.5 pa k. ?). 


Pour le district de la société agricole de S. Älvsborg nous avons étudié la 
corrélation entre la récolte de seigle (1) et la température de février (2) ainsi que 
Feau tombée en juin et juillet (3) (voir le tableau 22). La corrélation 13 est assez 
grande, soit 7,,— 0,65, mais 12 est assez faible, soit 7,, = + 0,2. La corrélation 23 
est aussi trés petite, et nous trouvons une corrélation commune qui est un peu plus 
grande que la corrélation 13, soit R=0,67. T”équation de regression est la suivante: 


Ar M24 TT 95 No 0,8 X3 FE (05 + kb. pl) 


Tableau 22. Coefficients de corrélation pour le seigle du district de la société agricole 
de S. Älvsborg. 


Facteurs Moyenne  r d'ordre 0  r dordre 1 
X, | Récolte de seigle .-.- . 1! 9395 mm ij 12 |. + 0,22 | 12,3 | + 0,22 
203 | Tenmp:(de, fövE. - + ss |. — 8 sl 13 | — 0,65 | 13,2 | — 0,65 
X,| Prée. de juin et juillet | 148 mm | 33 | — 0,08 | — - 


Pour le distriet de la société agricole de N. Älvsborg, la corrélation entre la 
recolte d'avoine (1) et la température moyenne de juin et juillet (2) et P'eau tombée 
de mai, juin et juillet (3) a été étudiée. Les coefficients totaux (voir le tableau 23) 
sont assez grands, savoir de — 0,59 et + 0,69, mais la corrélation entre les facteurs 
météorologiques est aussi assez grande, savoir r,, = 0,57, ce qui fait que les coef- 
ficients de corrélation partiels diminuent assez notablement et que la corrélation 
commune ne devient que R =0,733. LTL équation de regression est la suivante: 


XX, =790— 28,9 Xs + Li -Xzs+(0,5p + k.p). 


Tableau 23. Coefficients de corrélation pour VPavoine du district de la société agricole 


de N. Älvsborg. 


Facteurs Moyenne r dordre 0 | r d'ordre 1 
| X, | Récolte davoine . .- . - . .| 541 hl | 12 | — 0,59 | 12,3 | — 0,33 
| X,| Temp. de juin et juillet . . . | + 15,6 | 13 | + 0,69 |13,2 + 0,54 
| Xz;' Prée. de mai, juin et juillet . | 184 mm | 23 | — 0,57 | — = 


Pour le gouvernement de Skaraborg, nous avons étudié la corrélation entre la 
récolte d'orge (1) et la température de juin et I'eau tombée de mai, juin et juillet. 


46 A. WALLÉN, RÉCOLTES ET VARIATIONS CLIMATIQUES. 
Ces valeurs diverses sont contenues dans le tableau 24. «La corrélation commune 
devient £ — 0,6 et Péquation de regression est la suivante: 


Xx, = 6135 -— 9,1 X> 0,5 XE (0,5 pA kB) 


I [| 


Tableau 24. Coefficients de correlation pour Vorge du gouvernement de Skaraborg. 


Facteurs Moyenne r d'ordre 0 »r d'ordre 1 
XX, | Bécolterd”orge tl löiod 03 565 hlitA21E O0ja6T)12 - 0,26 
X>I-Eemp: de julle) aria I a l+15 84 18, 07 | 18211: 10;45 
AX; | Préce: de mai, jum et juillet | 178 mm |2301/= 0;47 1E- RE 


Pour le méme gouvernement nous avons aussi étudié la corrélation entre la 
récolte d”avoine (1), et les facteurs météorologiques suivants: la température de juil- 
let (2), et FPeau tombée de mai, juin et juillet (3). Entre la récolte et ce dernier 
facteur nous avons le coefficient considérable de + 0,69 (voir le tableau 25). La corréla- 
tion entre la température et P'eau tombée étant grande, le coefficient partiel r,, > ne 
devient que — 0,23 et le coefficient commun seulement R=0,7n. DL équation de re- 
gression est la suivante: 


PH (0 Se MSK (gp 


[NS 
k 
P4 
FS 
GG 
-— 
An 
TT 
SN 
bd 


Tableau 25. Coefficients de correlation pour Pavoine du gouvernement de Skaraborg. 


Facteurs Moyenne | r d'ordre 0 | r d"ordre 1 | 
Ar Recolte- d avome? se s Lr OODJNUNT 12 - 0,48 | 12,3 | — 0,23 
X> | Temp; de juillet/ + + si. sl 15530) 180 F0698 11352 056011 
X.| Préce. de mai, juin et juillet . | 178 mm | 23 0547 öl 


Pour le gouvernement de Södermanland, nous avons étudié la corrélation entre 
la récolte de froment (1) et la température d aout (2), la température de février (3) 
et I'eau tombée en avril (4). Les diverses valeurs sont contenues dans le tableau 
26, d'ou il ressort qwil y a entre la température d”aott et F'eau tombée d”avril une 
corrélation assez grande de — 0,32, et entre la température de février et Peau tombée 
davril la corrélation considérable de + 0,45. Les corrélations totales dépendent beau- 
coup å cette corrélation mutuelle et le coefficient commun ne devient que BR = 0,60. 
Téquation de regression devient 


NG = 1420 RT 29.4 Xi I Ile enn ENG t 1,5 ENG är (0.5 PB a för PB). 


Pour le méme gouvernement, nous avons aussi étudié la corrélation entre la 
récolte d'orge (1) et la température moyenne de juin et juillet (2) et Teau tombée 
en juillet (3) (voir le tableau 27). Nous trouvons R —=0,73 et Péquation de regression 
suivante: 

X7= 1238 =38,9 XT FOA (VN 


ww 
a 
. 
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Tableau 26. Coefficrents de correlation pour le froment du gouvernement de 


Södermanland. 
Facteurs Moyenne | r d'ordre 0 r dCordre 1 ir d'ordre 2 
XX, | Réeolte de froment . «| 842 hl | 12 | — 0;48 | 1233 | — 0,47 | 12,34| — 0,42 
AX ökenip. dt ROUb SS . ss 14” .8 13 + 0,41 | 12,4 | — 0,39 | 13,24 + 0,30 
| AG de février .- - .| — 326 | 14 | + 0,44 | 13,2 | + 0,41 | 14,23) + 0,20 
| Kl BRC: ARAVEl Sickert 30 MMh23 lut OK K3,4 | + 0,27 — - 
| = = = 2401 —= 0,32 Il42 1. + 0,34 — = 


| — — NTE SAME 01455 LANG LEOS | — 


| Nous avons aussi étudié la corrélation entre la récolte de froment du gouver- 

nement de Stockholm (1) et les valeurs suivantes météorologiques: la température 
d”aott (2), la température davril (3) et Peau tombée en aott et septembre (4) (voir 
le tableau 28). Les coefficients totaux 12, 13 et 14 sont d'une grandeur å peu prés 
égale soit de — 0,49, + 0.48 et + 0,47. Parmi les facteurs météorologiques la corréla- 
tion de — 0,44 entre la temperature d'aott et la température d'avril est d'un certain 
intéret. La corrélation de —0,49 entre la température daoöt et Peau tombée en 
aoöt et septembre est aussi assez considérable, et il ressort que les coefficients totaux 
sont exposés å une grande corrélation indirecte. Tous les coefficients partiels devi- 
ennent aussi inférieurs å ceux totaux, et la corrélation commune s'exprime par 
R—0.e. Déquation de regression devient 


Tableau 27. Coefficients de correlation pour VPorge du gouvernement de Södermanland. 
| RS MIEERE —— ERAN 
| - — — 
| Facteurs Moyenne | r d'ordre 0 r d'ordre 1 
| 
XX, ll Recolte d'orge, . . . .|.681 bl | 12 | — 0,65 | 12,3 |. — 0;59 
X, | Temp: de juin et juillet | + 157,8 | 13 | + 0,53 | 13,2 | + 0,43 
| AS Prees de jWlletr. rt. rs sl fs ma 23 | 034 — == 
| 
| 
] 


50) gr TN Bl gr (0 ger by) 
Tableau 28. Coefficients de corrélation pour le froment du gouvernement de Stockholm. 


Facteurs Moyenne r d'ordre 0 r Cordre 1 or d'ordre 2 
| | | 
X,| Bécolte de froment . .| 819 hl | 12 | — 0,49 | 12,3 | — 0,36 |12,34| — 0,22 | 
va jar pd ad GRE nd Sian SN ER Ore, era lg 0.341 13.24]. 0. 3 
NG  davril ooo | + 25,5 | 14 | + 0547 | 13,2) +,0,34 | 145231 -- 0,30 
X,| Prée. d'aoät et sept. .| 110 mm | 23 | — 0,44 | 13,4 | + 0,42 | — = 
= — EE 2401. 05491 1452] -F 031) — 


= == = 34" + 0,26 14,3 + 0,41 = 
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Pour le gouvernement d Uppsala nous avons calculé la corrélation entre la 
récolte de froment (1) et Ila température daott (2) et la température de février (3) 
(voir le tableau 29). Nous avons les coefficients totaux considérables 7, = — 0,59 et 
7,3 => + 0,52, et la corrélation entre les températures est trés faible. C'est pourquoi 
nous trouvons une corrélation commune assez grande, savoir R =0,a. T”équation de 
regression devient 


X, = 1665 — 56,9 Xoct 18,5, X3 + (0,58 + kB). 


Tableau 29. Coefficients de correlation pour le froment du gouvernement d Uppsala. 


Facteurs Moyenne +» d'ordre 0 | r d'ordre 1 
| | 
IE Å a Å 
I X, | Récolte de froment . .| TI4 hl | 12 | — 0559" | 12,3 |="0,60 
| 27 "Temp d a0ut oe a . er «| T49,20 SA sr 0sS2A Sj 0Se 
| Pe » de; février! ...« «|. — 485 | 2301 —0180L- — 


3 


Pour le méme gouvernement nous avons étudié la corrélation entre la récolte 
d'avoine (1) et la température d”avril (2) ainsi que I'eau tombée en mai et juin (3). 
Le tableau 30 indique ces valeurs. Nous trouvons BR =0,7n et Péquation de regression 


X,=431 + 42 X, + la X3 + (0,58 + k.p). 


Tableau 30. Coefficients de corrélation pour Vavoine du gouvernement d Uppsala. 


Facteurs Moyenne r d'ordre 0 | r d'ordre 1 
| 
: | | 
X, | Récolte d'avoine . .'. | 667 hl 12 | +F0:G1 | 12:31) -F0,61 
| XX, | Temp! dPavril :t. I. sd -F 22:61 NTE) -F05460 Vajerl ts 0:25 
X,|Prée; de maiiet juin tv) 89 mm 111237 ju HOZ 231 = 


Pour le gouvernement de Västmanland nous avons calculé la corrélation entre 
la récolte de froment (1) et les facteurs météorologiques suivants: la température 
d aoöt (2), la température moyenne de février, mars et avril (3) et P'eau tombée en 
avril, mai et juin (4) (voir le tableau 31). Parmi les coefficients totaux nous remar- 
quons la valeur ry=>— 0,48. La cerrélation commune est mesurée par R =0,6eg et 
Péquation de regression devient 


X,= 1477 —059 X.+ 17 X; + 1,5 X, + (0,58 + k. 8). 


Pour le méme gouvernement nous avons calculé aussi la corrélation entre la 

oe 
récolte d”avoine (1) et la température de mars et avril (2) ainsi que Peau tombée en 
mai et juin (3) (voir le tableau 32). Nous trouvons BR = 0,7 et Péquation de regression 


ING —— 546 + 24.8 No + 1 Xsz + (0,58 E k . B).- 
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Tableau 31. dCoefficients de corrélation pour le froment du gouvernement de 


Västmanland. 

Facteurs | Moyenne | r dordre 0 | r d'ordre 1 | r d"ordre 2 | 
| X, | Récolte de froment . - . - .| 795 hl | 12 | — 0,52 |12,3 | — 0,48 |12,34|— 0,49 | 
[ERA | Klemp. djaodti, os sc. . «| + 1475 | 13 | + 0,45 | 12,4| — 0,52 | 13,24] + 0,22 | 
| Xz > de févr., mars et avril | —1”,3 | 14 | + 0,48 |13,2 | — 0,39. | 14,23) + 0,35 | 
| X,4| Prée. Vavril, mai et juin « + | 133 mm 1.23 | — 0,24 | 13,4 | + 0,29 | — — 
(= = I or | 24 015 |14,21-R0,47 fr — ha 

I 


| | 
2 = = 345 IIEEi01as) | L453i 038 | — 


Tableau 32. dCoefficients de corrélation pour VPavoine du gouvernement de Västmanland. 


| Facteurs Moyenne | r d'ordre 0 | r dordre 1 

| | | 

| X, | Récolte d”avoine . . .| 725 hl | 12 | + 0,55 [12,3 | + 0,55 

| Z;| Temp. de mars et avril | +0”,3 | 13 | + 0,60 |13,2 | + 0,60 
Al Préce. de mai et juin .| 101 mm | 23 | + 0,19 | 23,1 — 


Pour le gouvernement de Värmland nous avons étudié la corrélation entre la 
récolte d'avoine (1) et la température de juillet (2) ainsi que Peau tombée en juin 
et juillet (3, voir le tableau 33). Nous trouvons R=0,6 et Péquation de regression 
| suivante: 
| X,=608— 11,8 X,; + 1.2 X3 + (0:58 + k. 8). 


Tableau 33. Coefficients de correlation pour Vavoine du gouvernement de Värmland. 


i 
il 
I 
| 
I 
i 


| 
| 


Facteurs Moyenne | r d'ordre 0 | r d'ordre 1 | 
I | | | 
X, | Récolte davoine . . . | 566 hl | 12 | — 0,42 |12,3 | — 0,27 
Xx, | Temp-de jullet == = sl Fi7r 18 -F0j657 | 13;2 | 0;60 
Xs| Préce. de juin et juillet | 133 mm | 23 | — 0,35 | — -— 


Pour le gouvernement de Kopparberg nous avons étudié Ja récolte d”avoine (1) 
et la température de mars, avril et mai (2) ainsi que I'eau tombée en juin (voir le 
tableau 34). Entre les deux facteurs météorologiques, I'on trouve la corrélation 
assez grande de + 0,40. Le coefficient commun ne devient donc que R —=0.6s. Léqua- 
tion de regression est la suivante: 


X,=421 är 21 AV Vr 2 PAGE + (0 5 8 är Jäs Be 
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Tableau 34. Coefficients de correlation pour Vavoine du gouvernement de Kopparberg. 


Facteurs Moyenne r d'ordre 0 r d'ordre 1 


X, | Récolte d'avoine . . ... .| 599 hl | 12 | + 0,50 [12,3 | + 0,36 
X,| Temp. de mars, avril et mai . | + 3,1 | 13 | + 0,58 |13,2 | + 0,48 


Ka Uh ELÖC. AO JUINT: rå cf eo ers s > | (Oma 23 ER 0340 = 


Pour le gouvernement de Jämtland nous avons calculé la corrélation entre la 
récolte. d'avoine (1) et la température d”avril (2) ainsi que la température moyenne 
de juillet et aott (3, voir le tableau 35). Le coefficient de corrélation entre ces 
températures »,, = + 0,48 est äå noter. Nous trouvons R =0,so et '€équation de regres- 
sion est 

X,=--943 + 64 X> 4196 X; + (0.58 + k.p). 


Tableau 35. Coefficients de corrélation pour Vavoine du gouvernement de Jämtland. 


| Facteurs 'Moyenne »r d'ordre 0 r d'ordre 1 
| | 

| 
| X, | Récolte d”avoine . . .| 325 hl | 12 | + 0,67 |12,3 | + 0,54 
| XI Temp. Mavril. >, «sl P0 AS CEO 1132 + 0,59; | 
| X)| » de juillset aoåt | + 12,7 | 23 | /+ 0,48 | — ha= 


Pour le gouvernement de Västerbotten, enfin, nous avons étudié la corrélation 
entre la récolte de seigle (1) et la température de décembre (2) ainsi que la tempé- 
rature Vavril, mai et juin (3) et la température de juillet et aott (4, voir le tableau 
36). Nous remarquons le coefficient r;, = + 0.50. La corrélation commune est indi- 
quée par R —=0,90 et Péquation de regression est la suivante: 


NT Lugg 2 TTR SSR OS DY 


Tableau 36. Coefficients de corrélation pour le seigle du gouvernement de Västerbotten. 


Facteurs Moyenne r dordre 0 r dordre I | r d'ordre 2 
FA 
X, | Récolte de seigle . . . . . .| 684 hl | 12 | + 0,41 |12;3 | + 0,26 | 12,34] + 0,33 
X,| Temp: de dée. . - « «sx «| — 857 | 13 | + 0,86 |12:4] + 0;46 13,24] -t-0,78 
Xi » > d'avril, mai et juin . | + 57,5 | 14:1 +:0,59 113,2 | + 0;85:| 14,23) + 0,41 
Pe » de; juill..et aott, . is. | + 129,8:1-23; | Fk 0133 1354 lr. 0581 | — 


= — 24 + 0,07 [14,52 1:—+ 0,62) — 
-- - 34 | + 0,50 "14,3 | + 0,36 - > 


Nous avons juxtaposé dans le tableau 37 pour les céréales d'hiver les facteurs 
météorologiques employés pour ces corrélations partielles, les valeurs les plus im- 
portantes de rr, les valeurs de R, les erreurs probables de &R (e) et les erreurs pro- 
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"bables des valeurs individuelles, calculées å Paide des équations de regression trou- 
vées (9) aussi bien que les valeurs 0,67.0. Les valeurs de 7 ont été calculées å Paide 
de la formule, précédemment citée 


Pp 0,67 ; 0j2,..n' 


Tableau 37. Coefficient de correlation et erreurs probables trouvées pour les céréales d' hiver. 


Gouvernement | 


et Facteurs météorologiques ER | R G Sar | a 7 
céréale ” Ev: 
Malmöhus: a lIkkomprdjlaolutis ss > s std. 13,245 — 0,52 0,65 1 0,07 | 5,6 7,0 
Froment FÅ » de nov. et déc. . . . . -— = — 00 == 
ASA ) de jany. etsfövr: £å «= . | = = | == — 
wsLIKErEeRA Oct) elinOVs LE Fo ja le — = | -— — — 
Blekinge: 2, rilckemp. dlocts tbiie + « sx cå ss s 13.24 = 0163 0,79 0,05 i Ar 6,7 
Froment Ba > GLANS 9 a Doc borB — = - —- — -— 
Da KE RETSC:HAS MAN fake ec ke leder | = == — | — — — 
S. Kalmar: x, | Temp. de janv., févr. et mars | 1312 F- 0,42 0,66 | 0,07 6,3 2.1 
Froment Das | PTSCAAGIMAN UL: 6 5 8 le sc - = = | = | = | = 
S. Kalmar: TT KlOmpA dd OCt: se: E-ENeN srt. rr 13:24 + 0,52 0,69 I 0,06 | 5,6 | UR 
Seigle C3 » — de janv., févr. et mars | — Ae — | RA | 
Tar SI RETGC: GOAMALJSLFJUIN ven ste = = es — | — — 
N. Kalmar: DA Temps de janv:—avrnll: tjl. i. 12,345 | + 0,58 Ova 1008 HI OR Sd 8,6 
Froment Er MLA LO BOP law Rsrrhe Ne = = — | — 
LA 20 HdkoetHetanovs os selen - -— = | = = = 
EC TE (SU 00 CT a Or sees VE — — = | = 2 | = 
S. Älvsborg: 2 I lemp: de förra I. » - fl. «| 13,2 — 0,65 0,67 0,07 530 LGs 
Seigle &; PPree: de jum.et jul . - - - — — — | = = | = 
Södermanland: sel llempridjiaonti.t.. .c hr | 12:34 =—=40:42 "111 0:62 0:07 = | 8,0 | 9,9 
Froment Ts > AON ÖVESArA stl sr da i ele = = = — = | = 
Za LETSCAd Avril: tease tr = = — — WES 
Stockholm: Ta, Iklemp dia0uth-.k:. such i Sås 13.24 034 0,63 0,07 TED | 9:67 | 
» Froment Cs » djavril ss soc os & | —S = = | = — | - | 
Za nrPrécey diaout etisept.. sm | — — — = — = | 
. Uppsala: Za ESDP. Aa O Les > cd fegt — 0,60 0,71 0,06 8,8 12,6 
Froment Za » AO fÖVrI LAR. JALLE SANS: + 0,52 | — — — = 
Uppsala: dt Lempad A0Gtixs):4 se. NICLAS = 10,69: Fa — 0,06 5,6 UTA I 
 Seigle — — lyda Lö — = = — I 
Uppsala: THIS PY CIAO GUL SS ov, tork RF ADA — 0,63 0,75 0,05 EN RR 
Seigle Tale rderlde septilikrdelil. OD. — — — = SON 
Gr »reyfsdravrilsetymai a ars: — — — — TEA AL TT 
Västmanland: ae LOMD AC AOQUb ert. specs sil 23 — 0,49 0,68 0,07 NN 15,1 
Froment ER furviderfövi—avnil, Sa — — -— — — | = | 
Ti LETeC: CA CavVEL= JUN S cl 0 oe — — — -—- = — 
Västerbotten : ot ERÖMI PIE GÖ ROOS ser tsk döllelgs ve | VÄNDA + 0,78 0,90 0,02 CSES ko: 
Seigle 3 ekavnl-—juia 4.05 Nås os — = = a tär 2 


| SJR Sdejulklkletactt)a sa = | — — — — I — 


Än 
[CA 


A. WALLÉN, RÉECOLTES ET VARIATIONS CLIMATIQUES. 


Tableau 38. Coefficrents de correlation et erreurs probables trouvées pour les céréales 
de printemps. 


Gouvernement 

et Facteurs météorologiques ip R e SM 7 2 E | 

céréale 0 | 20 | 

| | 

| | 
' Malmöhus: Lo Temp. de mai—juill. : : . 12 — 0,67 — 0,07 40 | 54 
Avoine = = = — — -- — — 
Halland: Lå lemp: dekmarst SK Lead 13,24 res 0775 | ÖMT 0,05 48 | 7,6 
Avoine ES | TUID oskar ords ss — a fr = — — — 
Z4 il PIECa djavril ebimaleda eder — — — — — — 

S. Kalmar: Då Temp. de juin et juill 5: | -13;2 + 0,56 0,73 0,05 6,4 9: 
Orge C3 | Brée: döavril et mars. recc.(N1253 = 0:51 — — -— ooo 

N. Älvsborg: 3RA | Temp. de juin et juill. . .. 132 + 0,54 | 0,73 0,05 | 9,4 | NES | 
Avoine 2 | Prée:de mar —juill: = a ac = — — = So) = 
Skaraborg: ara I sEomp de: julletitratt förtärs 13.2 + 0,45 0,61 0,07 OM | 6,4 
Orge 2, | Préc: de mai—juill.. + soc ss = S £ — — Mel 
Skaraborg: z, | Temp. de juill. « «+ + ++ «| 132 + 0,60 0,71 0,06 5,4. I TEE 
Avoine 03 | Préce; de mar. jul, > Se — — = — | — 
| Södermanland: Le | Temp. de juin et juill. . . . 12:83 — 0,59 0,73 0,05 5,4 | 7,9 
| Orge Zz | Préc.”de julle > ul sme - mh NE — Ne 
Stockholm: 2; CI Fempside julle sti ess 13,2 + 0,47 0567 = 0507 2jl 9,4 
Orge TZ, | Préc: de juin et jul 0 — -— == — — — 

| Uppsala: 02 | Temp. GAVIN Rn RN kan for] LS I + 0,61 0:745 1) 0,06 TN TTSZANN 

| Avoine |; | Prée: de maiet jun 4. so = - = | = 
Västmanland: Tx, | Temp. de mars et avril . . . | 13,2 + 0,60 0,74 | 0,05 6,30 |NKSR 
Avoine C3 | Préc, de mai et juin . . . . | 123 | + 0,55 = = | = = 
Värmland: Lö Temp. de juillet” : « : +. » « 13,2 | + 05605 IE 0:69 0,06 | 8,1 111 
| Avoine Xx; | Préc. de juin et juill: «. + : — | = | =— | — | 
| Kopparberg: IE Temp. de mars—mai . . . «| 13,2 | +:0,48 | 0565 | 0,07 | 8,27 AA OTO 
Avoine | XC3 Brécy dö) Um Per ste eka SEK = — | o—- | — = 
Jämtland: | 2, | Temp. Ad avrills stones se RURLO.2A [ER 0,59 0,80 0,04 | 26,5 | "46,2 
Avoine 23 il » de juill. et aoät . . . 12,34 (EE 0,54 — | — | — = 


Les valeurs de 7 et de ss sont données en 2, de la moyenne. Dans le tableau 
38 nous donnons les valeurs correspondantes pour les céréales de printemps. Il 
ressort des tableaux qu'on trouve plusieurs valeurs de r qui sont d'une grandeur 
considérable. Parmi les facteurs météorologiques qui influencent le plus les récoltes 
nous indiquons les suivantes: une température basse des mois de novembre et de 
décembre (gouvernements de Malmöhus et de Blekinge), une température haute des 
mois dhiver (districts de S. et N. Kalmar et gouvernement d'Uppsala), une tem- 
pérature basse d”aott de Pannée d'ensemencement (gouvernements de Södermanland, 
d Uppsala et de Västmanland), une température haute davril (gouvernement de 
Stockholm), des pluies grandes de mai (district de S. Kalmar), des pluies faibles de 
juin et juillet (district de S. Älvsborg). Les coefficients de corrélation correspon- 
dants sont indépendants des influences des autres facteurs météorologiques, dont la 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 57. N:o 8. 53 


corrélation totale a été grande. Il semble donc qu”il y aurait un grand intérét å 
chercher å découvrir les causes agricoles de ces rapports en partie assez inattendues. 

Les valeurs R sont situées entre 0,62 et 0,90. Elles sont donc au moins 9 fois 
plus grandes que leurs erreurs probables et présentent sans doute une importance 
considérable qui doit mériter aussi la plus grande attention de la part des agricul- 
teurs. Quant aux valeurs de fy, nous y reviendrons.!' 

Les facteurs météorologiques qui influent le plus sur les récoltes des céréales 
de printemps ne varient pas beaucoup. Dans la plupart des cas de fortes pluies en 
juin et juillet sont les plus importantes pour une bonne récolte. Dans quelques cas 
une température basse de ces mois s'est montrée plus importante. Dans les gouverne- 
ments plus au nord comme ceux d Uppsala, de Västmanland et de Kopparberg 
une température haute au printemps est la plus importante, et pour le gouverne- 
ment de Jämtland une grande corrélation régne aussi entre la récolte d'avoine et 
une haute température en été. Les valeurs de R varient de 0,61 å 0,80. Elles sont 
donc de la méme grandeur que celles que nous venons de mentionner. 


IX. Calceul des récoltes å Faide des équations de regression. 


Par les équations que nous venons de trouver on peut avec une certaine exac- 
titude calculer les récoltes. Nous avons de cette maniére calculé les récoltes des 
années de la période étudiée aussi bien que des années 1911—14 dans certains cas, 
Les résultats de ces calculs sont graphiquement représentés dans les planches 19 
—21 par des courbes qui montrent les valeurs calculées ainsi que les valeurs 
observées. Les tableaux 39—147 contiennent ces mémes valeurs aussi bien que leurs 
différences. | 

Il faut done étudier si V'accord entre les valeurs calculées et les valeurs obser- 
vées est assez considérable pour qu'on puisse avec un degré de précision suffisam- 
ment grand, calculer les récoltes å Paide seulement des facteurs météorologiques et 
de la variation séculaire. Si cela était possible, ces équations auraient beaucoup 
d” importance puisquwelles rendraient possible Pévaluation å I'avance des récoltes dans 
certains cas. Plus ces pronostics pourraient étre faits a I'avance, plus ils seraient 
importants; méme il serait préférable de pouvoir les faire déjaå avant Pensemence- 
ment. Mais méme les pronosties faits quelques mois avant les récoltes, seraient 
d'une grande utilité pour certaines questions économiques. TIl faut donc étudier en 
détail la question de Paccord entre les valeurs calculées et les valeurs observées. 


1 Parmi les coefficients de corrélation obtenus par d'autres auteurs nous citons d'aprés JacoB (I. c. p. 4): 
HooxKeErR: Entre la récolte d'herbe en Angleterre VEst et l'eau tombée et la température au printemps 
r = + 0,80. 
JaAcoB: Entre la superficie cultivée des céréales de printemps et I'eau tombée en octobre—mars dans le 
Sialkot District de Punjab r =0,73 et dans le District de Delhi r = 0,80. 
WARREN SMITH: Entre la récolte de pommes de terre en Ohio et la température de juin et juillet 
r =—0,69, et entre la récolte des céréales en Ohio et l'eau tombée du 21 juillet å 20 aouät r = 0,70. 
KINcER: Entre la récolte de coton au Texas et la température et l'eau tombée d'avril—septembre 
r = 0,88. 
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Tableau 39. Comparaison des valeurs calculées et observées. 


| Froment | | Froment Froment 
| du du | du 
Ae | Gouv. de Malmöhus | Gouv. de Blekinge Distr. de S. Kalmar 
Valeurs | Valeurs | Diff. | Valeurs Valeurs Diff. Valeurs | Valeurs Diff. 
calculées | observées calculées observées calculées | observées 
| 
1881 UD:s ot NOG RAN 6,8 | 6,7 + 0,1 4,8 4.7 + 0,1 
ER 4 | 8,0 HTS 0,6 | 6,4 | 6,5 — 0,1 6,2 5,9 + 0,3 
83 | 7 hd Ser at 0 8,3 7,8 4 0,5 5,9 5,8 4 0,1 
84 | 7,8 8,2 — 0,4 YSL | 8,0 — 07 6,4 6,0 + 0,4 
85 Sv 9,2 — 0,5 87 8,7 4 0,0 6,0 6,1 —09 
86 7 | 9,6 = 0,9 SY 8 =10:6 5,6 5,6 + 0,0 
87 os | A0:4 SPORE a NS 7,2 8,7 —T5 
88 | 9,2 | 8,6 + 0,6 | TT | T,7 4 0,0 5.7 6,1 04 
89 | — &6 9,3 0 NA ETS + 0,2 5,6 6,3 — OM 
920 9.6 9,2 + 04 8,2 8,4 — 0,2 7,3 6,6 + 0,7 
aren leo ST Döre + 0,3 7,9 Staat AN d0A 6,1 6,0 + 0,1 
| 92 | 9,6 | 9,7 — 0,1 9,0 10,1 fr 6,3 7,8 RNE 
| 93 | Säg | 9,6 + 0,1 7,9 8,0 — 0,1 5,8 5,2 st 1056 
| 94 | 9,5 9,0 + 0,5 9,3 9,4 | — 0,1 USd 6S + 0,4 
95 | 8,6 | 9,1 056 52 ,5 + 0,7 6,1 | 5,4 + 07 
96 | COAT END — 0,8 8,2 8.3 200 Ti T,4 —- 0,3 
97 11,0 10,8 + 0,2 9,1 9,0 I + 0,1 50 TA = 0,3 
98 OZ Belos MÖRT. MUS 43 hingt0s 8,0 8,5 — 0,5 
99 10:30 vvs AR SN RS Töre la t06 TOG 4 0,9 
1900 10,9 | iLO här LOA 3 8,6 | 03 | 68 7,2 | — 04 
01 9,6 | 6,8 ERNER | 9,0 7,9 | ENS 6,7 | Hl | — 0,4 
02 11,6 12,0 — 0,4 10,5 9,8 + 0,7 7,6 | 8,4 | —=0,8 
03 13,6 12,1 FEL 02 9,4 | 0200 7,9 8,9 [3 TES 
04 12,4 12,6 Na 0,2 | 9,6 8,9 | NR AR 7,9 8,0 | = 01 
05 11,7 11,4 + 0,3 | 9,1 8,9 +0,2 1] 7,4 | 2 IrtsFnÖR 
Pärta För HA nAISA fynGRlöL ae OL JEN [SRA ls re RA AE oe dra DA 
07 12,3 13,0 | —- 07 9,3 | 9,5 ESR 8,0 7,0 | FL 
08 |. 13;5 13,2 + 0,3 10,8 10,0 | + 0,8 8,4 | 7,3 I TN 
09 13,8 EES 0 10,2 10,9 ON Id 1,6 | N-r0SE 
10 14,1 | 13,6 Jun st 10:5, FANA LIES 11,2 ESSER | 8,7 7,9 | + 0,8 
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Tableau 40. Comparaison des valeurs calculées et observées. Continuation. 


Seigle Froment Seigle 
du du du 
Ia Distr. de S. Kalmar Distr. de N. Kalmar Distr. de S. Älvsborg 
Valeurs Valeurs å Valeurs Valeurs . Valeurs Valeurs 4 

| | calculées | observées Du calculées | observées Dif calculées | observées Distr. 

| I I 

I I 

1881 4,3 | 4,0 — 0,6 4,1 3,9 + 02 5,2 4,7 + 0,5 

INega 5,8 | 5,5 + 0,3 7,8 7,6 + 0,2 5,2 5,4 — 0,2 
83 DT | 5,0 | + 0,7 d,5 5,3 + 02 0,3 5,7 — 0,4 
84 6,0 | 49 + 1,1 6,9 7,0 —- 01 5:8 6,4 —- 0,6 
85 Skara 6A — 0,4 6,4 8,4 — 2,0 6,1 6,6 — 0,5 
86 4,9 | 4,9 | + 0,0 6,1 6,7 — 0,6 6,1 6,3 — 02 
87 6,0 T,A 14 6,5 1,6 — 1,1 6,2 6,5 —- 0,3 
88 4,8 5,9 - 111 6,1 6,7 — 0,6 5,3 5,5 - 02 
89 5,0 5,9 — 0,9 6,4 6,0 + 0,4 5,9 5,6 + 0,3 
90 6,1 5,5 | + 0,6 7,0 6,0 + 1,0 5,6 5,7 — 0,1 | 
91 5,5 5,3 + 0,2 5,9 5,2 + 0,7 5,5 5,6 ="011 
92 6,1 6,2 — 0,1 6,7 6,7 + 0,0 5,8 5,2 + 0,6 
93 5,0 6,1 — 11 6,4 7,0 — 0,6 5,9 5,8 + 0,1 | 
94 | 6,4 7 + 1,7 T,A T,4 + 00 5,8 4,9 + 0,9 
95 | 5,2 4,0 en 6,5 6,6 + 0,1 5,0 5,1 — 0,1 
96 6,0 6,7 — 0,7 dad 8,1 — 04 6,3 5,9 + 0,4 
97 5,9 6,4 — 0,5 7,4 7,4 + 0,0 6,1 5,9 + 0,2 
98 6,4 Ti — 0,7 8,2 Ut + 0,5 5,4 5,1 + 03 
99 6,1 5,9 + 0,2 7,9 6,9 10 6,4 5,3 TA 

1900 5,8 6,4 — 0,6 8,4 8,0 8 CE 6,4 6,7 =03 
01 6,0 6,3 — 0,3 6,8 7,0 | - 02 6,3 6,9 — 0,6 
02 | 6,5 6,7 — 02 T,A 7,0 I + 0,4 5,8 6,3 0,5 
03 | 6,6 'T;2 | — 0,6 8,3 7,3 | + 1,0 6,4 6,2 + 0,2 
04 6,4 6,6 | = 02 128 6,6 | + 1,2 6,9 6,0 + 0,9 
05 6,3 6,3 + 0,0 7,8 ES | + 0,0 6,3 6,9 — 0,6 
06 | 6,5 6,5 + 0,0 8,0 8,6 | —- 0,6 6,9 7,5 -— 06 | 
07 6,8 6,0 + 0,8 7,9 68 | + 01 5,5 5,5 + 0,0 
08 | 7,0 6,2 + 0,8 8,3 8,2 + 01 6,6 6,7 — 01 
09 | ,5 6,3 | +02 8,4 9,5 (SIR 5,8 5,9 — 0,1 
107) 73 6,1 + 0,8 8,9 9,2 — 033 6,6 6,7 — 0,1 
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Tableau 41. Comparaison des valeurs calculées et observées. Continuation. 


| Froment Froment Froment 
| du du du 
SÅ Gouv. de Södermanland Gouv. de Stockholm Gouv. d'Uppsala 
| Valeurs | Valeurs | ; Valeurs | Valeurs ; Valeurs Valeurs i 
| calculées | observées | DUE calculées | observées IN calculées  observées Diff. 
| | | | i 
1881 ' 5,6 4,0 + 16 5,7 5,6 | + 0,1 | 3,9 | 4,1 — 0,2 
821) ,5 8,0 + 0,5 8,1 2 ENE 8,0 7,9 + 0,1 
| 83 6,7 5,9 OSTEN 0: 5.3 Ers REG 5,1 + 1,0 
| 84 vr + 0,0 7,9 7,5 SE SR 8,0 = 014 
85 | 7,8 | 7,6 + 0,2 7-8 7,9 — 0,6 > | 8,1 8,7 — 0,6 
86 | 8,6 | 8,8 — 0,2 9,0 It + 13 | 45 6,8 + 0,7 
87 8,4 | 8,8 — 04 | död 8,3 — 0,6 | 5A 5 — 11 
| 88 NE FREE RR är da ALS 0740 6 6,9 — 0,8 
| 894 LET CNE + 0,7 7,4 7 SN ANNES 6,4 + 0,9 
| 901 9 9,1 2 0,0 84 FR ON I Oad- 30 8,1 0 
91 8,5 10,4 = 1,9 7,9 9,0 ln SIS 8,0 9,6 — 1,6 
92 8,1 | 9,2 —- 11 8,2 8,4 -— 0,2 | 7,6 8,0 — 0,4 
| 93 ER EG + 0,6 7,9 7,3 +0,6 I 62 5,8 + 0,4 
| 94 8,5 | 9,6 il 9,2 10,1 =0:9- = | 8,0 8,5 — 0,5 
95 48 | 6,8 + 1,0 8,2 2 lå DOE 6,6 6,2 + 0,4 
| 96 8,6 1:0;3 - 1,7 | 8,2 10,6 | = 254 «| 8,1 9,1 — 1,0 
| 97 9,0 9,5 — 0,5 9,4 10,0 — 0,6 | 8,1 9,5 — 1,4 
98 7,9 8,6 = 07 | 7,4 | 8,2 — 0,8 | 6,8 7,8 — 1,0 
99 92 I 93 — 0,1 8,2 9,0 —0,8 -0 - 82 8,4 — 0,2, 
1900 8,4 | 9,9 —- 15 | 8,8 9,8 | - 1,0 | 7,9 9,0 — 11 
OL — 48,0 — HA 75 RN 0 8,0 73 oc da + 07 20 60 ide + 0,1 
02 | 153 | 6,6 + 0,7 6,8 5,5 | + 13 6,2 | Sd + 2,5 
03 | — 10,7 8.8 4 1,9 9,0 Jada He OL ah OR 8,7 Na 
04 | 9,3 | 2 Id dc 9,8 8,4 | + 1,4 8,4 7,6 + 0,8 
05 — dö HE De + 0,1 8,5 83 I +02 9,1 7,9 Sie 
06 9.7 MT DT + 0,0 9,8 8 CNE 00 0 9,9 — 0,6 
07 9,3 | 9,3 + 0,0 8,7 7,8 [5309 Sid 7,4 + 18 
ost 103 JA 2 HÄ LA 9,3 8,8 + 0,5 10,0 9,8 + 0,2 
| -O9M 8,8 10,0 = 1,2 8,3 Sd | — 0,4 7,0 9,4 — 2,4 
| 10 | 9,6 8,6 + 1,0 | 9,0 | 8,2 | + 0,8 9,0 | 8,5 + 0,5 
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Tableau 42. Comparaison des valeurs calculées et observées. Continuation. 


| Seigle | Seigle Froment 
| du du du | 
äs Gouv. d'Uppsala 1. | Gouv. d'Uppsala 2. | Gouv. de Västmanland | 
Valeurs Valeurs ; Valeurs | Valeurs - Valeurs Valeurs | | 
| calculées observées Dif: calculées observées Piff: calculées observées | Diff. 
| 1881 5,2 5,0 + 0,2 5,3 5,0 1 0,3 355 3,3 +02 | 
82 7,3 d.3 + 0,0 TA 17,3 + 0,4 8,3 8,4 0,1 
83 | 5,9 5,9 + 0,0 5,7 5,9 — 0,2 5,6 5,3 + 0,3 
84 Fen 7,0 + 0,1 TA Ö - 0,4 7,9 9,0 - 11 | 
85) 7,5 T,5 + 0,0 7,2 T,5 0,3 8,5 9,0 —0,5r | 
I 86 8,1 7,2 + 0,9 8,0 | T,2 + 0,8 9;2 Sd + 1,5 | 
IBK 6,7 6,6 + 0,1 6,5 6,6 — 0,1 45 9,2 1 | 
88 7,3 5 — 0,2 1 T,5 — 0,4 7,0 7,9 — 0,9 | 
89 7,8 T,4 + 04 6 | TA 4 0,2 6,1 2 - 11 | 
90 HN 8,3 = 0,9 80 | 83 20:3 9,5 5 +LOR | 
91 7,4 8,6 - 1,2 Ti | 8,6 — 1,5 4 9,7 23 
92 7,9 8,3 — 04 (68 | 8,3 0,3 8,0 8,8 — 0,8 
93 | 7,6 7,2 r 0,4 7,0 | 52 — 0,2 EO 6,5 — 0,5 | 
| 94 va T,4 + 01 ÄR 7,4 10,3 8,8 9,2 | 0,4 
| 951 7,6 6,9 + 0,7 T,2 | 6,9 + 0,3 7,0 6,2 + 0,8 
96 50 Sö IS 7,4 | 9,1 Lz 7,8 10,0 — 1,2 
974 82 9,0 20S 58 KT Öv 0,7 9,0 10,0 | 1,0 
98.) — 68 a 03 0 LT — 0,1 TA 8,6 12 
99 8,1 TS + 0,3 8,1 | TS + 03 8,2 8,4 02 
1900 | HH 8,7 + 0,0 8,7 | 8,7 + 0,0 9,1 Ma 
Ol 2 HED + 0,0 'T;2 55 0,3 6,8 6,4 + 04 
02 6,8 5,7 + 11 6,7 57 + LO 5,6 33 + 2,3 
03 9,1 9,0 + 0,1 | 9,2 9,0 + 0,2 | 10,4 9,0 + 14 
044) ES 8,1 05 ed - 84 8,1 +03 | 87 5,1 + 8,6 
05 | 7 8,4 + 0,3 | 8,5 8,4 + 01 Ii 82 6,5 SEN 
06 8,8 9,3 05 - 32 9,3 04 I 98 [4 0 
07 | 8,6 8,0 + 0,6 | 8,5 8,0 + 0,5 | 8,9 8,6 + 0,3 
08.) 9,5 8,6 ÖS 8,6 08 9,6 — 0,2 
09 8,5 9,6 = H 9,6 = 0R 8,5 9,7 — 1,2 
10 8,5 + 0,8 8,5 St + 0,8 9,4 8,5 | + 0,9 
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Tableau 43. Comparaison des valeurs calculées et observées. Continuation. 


Seigle Avoine Avoine | 
du du du 
(Aa Gouv. de Västerbotten Gouv. de Malmöhus | Gouv. de Halland 
Valeurs Valeurs 3 Valeurg Valeurs | Å Valeurs Valeurs | : | 
calculées | observées Dit. | calculées | observées | Diff. | calculées observées | Diff É 
| I | | | | | 
1881 6,4 5,9 F05 7,5 | 8 + 0,2 5,9 5,9 4 0,0 
82 9,2 Md + 21 IN TA SA — 1,0 6,4 6,8 — 04 
83 9,7 9,3 |- 0,4 1.2 7,4 - 02 5,5 6,2 — 0,7 
84 7,4 8,5 a 58 748 + 0,0 6,9 6,6 4 0,3 
| 85 6,3 5,4 + 0,9 8.1 8,2 — 0,1 6,7 6,6 4 0,1 
| 86 8,5 9,5 — 1,0 8,1 8,4 — 0,3 6,6 fe — 0,6 
| 81 55 7,6 la 0 8,1 | 8,2 — 04 6,5 6,3 4 0,2 
| 88 5,7 6,5 | —-0,8 11 8,5 8,4 4 0,1 6,0 6,5 Lt 05 
| 89 8,8 55 + 13 7,0 6,2 4 0,8 4.7 3,9 | 4 0,8 
90 8,2 80 i, 0 8,5 8,7 — 0,2 T.6 18 89 NT 
| 91 6,8 Ta HA 06 Hj SA 8,2 4 02 2 Ey 0 (12 
92 5,6 56 HA +00 CM - 9,2 — 0,1 76 15 68 AS OSA 
93 6,5 7,8 —H13 ANS 8,0 4 0,6 7,0 6,7 4.5 OS 
94 9,7 8,2 1 0,5 85 8,5 4 0,0 7.6 7.0 HT OR 
| 95 8,3 9,7 —ls4 8,8 ,5 + 0,3 7,3 7,2 4 0,1 
96 AD 9,5 — 2,0 | 8,2 8,8 = 06 5,9 6,9 150 
97 8,2 9,6 a 8,9 8,8 + 0,1 6,6 6,4 + 0,2 
98 Std 7,9 - 12 10,0 9,4 4 0,6 Rd 6,9 | + 0,8 
99 5,0 33 + 1,7 9,2 8,2 4 1,0 7,9 6,7 3 +12 
1900 5,6 50 IA 200 9,5 9,4 00 WML 6,9 I +03 
| ol 83 7,0 SARA DA Säg RR I Ga Fä 
02 4,1 Sk + 1,0 10,7 10,0 0 7,9 8,3 — 04 
03 5,6 4,3 ls FÅ ED: 100: 84 ML 82 + 0,2 
04 | 5,8 4,4 + 1,4 SÅ 1053 10,5 02 8,9 | 8,4 4 0,5 
05 5,8 Ds 0017 EM 9,6 9,8 | — 0,2 der | 8,5 — 0,8 
06 | 7,2 6,7 + 0,5 9,8 11,2 = T7 1 86 — 0,9 
07 | 5,2 3,9 5 NEN 11,4 =0:3 9,3 | 8,6 FÖR 
081) < 5,7 6,3 — 0,6 10,4 11.2 0.8 87 oo 49:2 = 0,5 
09 4,9 6,2 — 1,3 11,6 11,5 | + 0,1 9,0 | 9,3 — 0,3 
10 6,0 150 —=:1;0 10,4 9,8 | + 0,6 Ul 975 NS 
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Tableau 44. Comparaison des valeurs calculées et observées. Continuation. 
— ——— — ————- - — " = 
Orge Avoine | Orge 
du du du 
LAR District de S. Kalmar District de N. Älvsborg Gouv de Skaraborg 
Valeurs | Valeurs ' Valeurs Valeurs Arg | Valeurs Valeurs 
calculées | observées DN calculées > observées Dn calculées | observées De 
| 

1881 | — 5,2 5,0 + 0,2 5,7 5,8 = (1) 5,2 5,1 + 0,1 
82 5,0 d,8 0,8 5,9 6,1 — 0,2 5,4 5,8 - 0,4 
83 | HI 5,0 + 0,1 5,0 4,7 + 0,3 5,1 5,0 + 0,1 
84 | 5,5 5,6 - 01 4,9 4,5 + 04 5 5,4 - 03 
85 | 4,9 4,8 r 0,1 5,6 Öm — 0.1 52 5,4 - 0,2 
86 5,3 4,5 + 0,8 4,6 5,4 — 0,8 5,0 5,3 - 03 
87 . 5,8 6,9 — 11 4.5 4,8 —- 03 5,0 4,8 + 0,2 
88 | 6,0 6,1 04 5,9 6,6 = Mr 5,7 5,5 + 0,2 
89 | 5,3 5,3 + 0,0 4,6 3,6 r 1,0 5,4 5,0 + 0,4 
90 | Ht 6,8 + 0,3 6,5 6,9 — 0,4 6,0 6,0 + 0,0 
91 5,3 8 — 0,5 5,6 4,4 r 12 5,4 Di2 + 0,2 
92 6,2 ed - 09 5,2 6,1 — 0,9 5,4 18 - 0,4 
93 | 4,8 4,6 + 0,2 44 4,8 — 0,4 5,3 5,3 + 0,0 
94 | 5,6 6,4 — 0,8 S:T 5 + 0,6 6,0 5,6 + 0,4 
95 5,0 5,6 — 0,6 6,8 6,4 + 04 6,0 5,8 + 0,2 
96 | 47 3,9 + 0,8 4,0 3,7 + 0,3 03 4.9 + 04 
97 5:8 jul + 0,7 4,8 3,6 + 1,2 5,4 4.9 + 0,5 
98 | 6,7 7.2 — 0,5 6,7 6,9 — 0,2 6,3 5,8 + 0,5 
29 5,8 Hl + 0,7 4,5 4,3 + 0,2 2 5,0 r 0,2 

1900 5,2 5,6 — 0,4 5,2 6,3 = NN 5,7 5,9 — 012 
01 5,2 5,4 — 0,2 4,3 5,4 1.1 02 5,2 4 0,0 
02 6,5 6,4 + 0,1 6,4 5,9 2105 6,4 D,8 + 0,6 
03 6,1 6,5 — 0,4 JD d.3 + 02 5,9 5,8 + 0,1 
04 6,2 5,9 + 0,3 4,7 2,6 + 21 5,7 4,7 + 110 
05 5,3 4,7 + 0,6 5,2 5,0 + 0,2 53,8 bd + 01 
06 | 5,9 5,9 + 0,0 5,0 5,5 — 0,5 6,1 6,7 0,6 
07 6,9 5,9 + 1,0 Ed 6,7 + 0,4 6,6 6,6 3 0,0 
08 | 5 6,2 + 0,3 5,2 6,0 = 6,2 6,9 —1057 
09 | 6,3 6,3 + 0,0 Sd går — 0,5 6,4 T,A — 1,0 
10 6,2 6,2 + 0,0 5,6 7,3 = 6,3 Go NS 
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Tableau 45. Comparaison des valeurs calculées et observées. Continuation. 
Avoine Orge Orge 
du du du 
AG | Gouv. de Skaraborg Gouv. de Södermanland Gouv. de Stockholm 
| Valeurs Valeurs | Valeurs | Valeurs | Valeurs | Valeurs / 

| calculées observées Diff calculées observées Diff. calculées | observées Diff. 
1881 | — 4,8 4,9 — 0,1 6,9 6,5 04 gäl 63 a 6 + 0,0 
82 | 5,1 dyl | + 0,0 7,0 SS —- 0,3 | 6,6 6,7 — 01 
834 ÅT gar ya 0 6,9 a 68 + 0,1 6,8 6,0 4 0,8 
84 | 4,6 48 =10:2 7,5 | 6,2 SENS 7,0 | 6,6 + 0,4 
85 | 4,7 | 4,9 = 0,2 6,6 la 1655 + 0,1 6,2 6,2 + 0,0 
86 | 4,4 | 4,8 — 0,4 6,6 6,8 — 0,2 6,3 | 1,3 — 1,0 
871 4,4 | 4,1 I, 50:83 6,6 | 3 = 0:57 6,4 | 7,5 - 1,1 
88 | 5,2 | 5,6 | —04 7,4 | 7,5 — 0,1 6,9 T,4 = 0,5 
804) — 48 ua 39 + 0,9 Gr CBD +03 6,9 6,9 + 0,0 
90 | 5,6 5,6 + 0,0 7,5 | Hö =0:2 = | 6,9 6,5 + 04 
SE RR + 0,2 6:6 da 58 4 0,8 5,8 4,2 2116 
92 | 4,7 | 5,4 KO Hj | 7,9 =0;8 eu 6,9 fel — 0,8 
93 4,7 4,8 04 ae GA 40:0 og 16.2 5,0 + 12 
94 | 5,6 5,2 + 0,4 6,8 | 7,0 lES0RN 6,8 Tur — 0,9 
95 | 5,5 5,5 4 0,0 7,2 | 6,9 +03 | 7,0 6,1 + 0,9 
96 4,6 | 4,3 + 0,3 5,9 | 5,5 + 0,4 58 5,6 + 0,2 
97 | 4,7 4,5 + 0,2 6,2 | 7 +05 63 6,2 + 0,1 
98 5,8 5,9 —' 01 ta VARE 030 Lö 7,2 4 0,3 
99 4,5 | 4,4 4 0,1 6,4 | 6,1 + 0,3 5;7 4,6 + 11 
1900 50 bn 5 — 0,4 6,5 7,2 =05z 6,4 ut — 0,7 
01 4,5 | 4,9 — 04 5,3 5,3 + 0,0 5,5 5,2 4 0,3 
02 Bit Lan 5 + 0,4 7,8 7.4 04 7,6 6,0 HELG 
03 Di 4,9 + 02 Til 6,6 + 0,5 6,9 146 — 0357 
04 | 4,8 | 3,9 + 0,9 6,5 6,0 + 0,5 ,5 7,2 04 
05 | 5,0 | 5,0 | + 0,0 6,1 6,1 | + 0,0 6,6 6,2 + 0,4 
Öbal- "sens ör VIA 1-0R 6,5 TO. 6e 015 6,2 6,8 — 0,6 
07 60. äh 6 kg HÖR 7,5 8.1 =1016 7,2 7,4 = 02 
08 55 | 5,9 — 0,4 6,9 8,5 116 6,7 55 =10)8 
09) 5,7 | 6,2 ="0,5 7,2 6,9 I +03 | 7,0 6,8 + 0,2 
10 | 5,5 | 6,4 — 0,9 7,6 | 8,2 | —-— 0,6 | 7,5 7,9 — 0,4 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 57. N:0 8. 


Tableau 46. Comparaison des valeurs calculées et observées. Continuation. 


| Avoine Avoine Avoine 
du du du 
Gouv. d Uppsala Gouv. de Västmanland Gouv. de Värmland 
Valeurs | Valeurs : Valeurs Valeurs - Valeurs Valeurs | 
calculées | observées Dig calculées observées Dm calculées observées Diff. 
| 
6,0 6,5 = 0,5 5,3 6,2 - 09 5,5 5,6 — 0.1 
7,9 8,0 — 01 7,0 755 —- 0,5 6,5 6,0 + 0,5 
| 6,7 5,7 + 1,0 5,9 6,2 = "VE 6,9 5,7 + 
7,9 | 6,9 + 1,0 7.5 6,7 + 0,8 5,9 6,2 — 03 
7,9 6,9 + 1,0 2 740 + 0,2 52 5,0 I 
8,1 7,9 + 0,2 6,9 (233 — 0,4 5,1 4,6 + 0,5 
7,5 9,1 6 6,7 7,9 12 4,9 4,4 -+ 0,5 
| 5,6 7,2 —- 1,6 5,9 6,3 — 0,4 6,0 6,1 — 0,1 
| 6,5 5,6 + 0,9 5,8 4.7 + 11 5,0 4.4 + 0,6 
8,5 8,8 — 0,3 8,1 8,4 — 0,3 5,9 6,5 — 0,6 
6,3 5,6 + 0,7 6,4 5,3 + 11 4,9 4,3 + 0,6 
7,3 97 — 24 2 8,5 - 1,3 5,4 6,1 — 0,7 
6,6 | 6,0 + 0,6 6,8 6,6 + 0,2 4,9 5,6 — 0,7 
8,1 8,8 —- 0,7 8,6 7,9 + 0,7 6,0 6,1 — 0,1 
Al | 2 — 0,1 6,6 6,7 — 01 6,4 7,2 — 0,8 
6,6 | 6,6 + 0,0 7,5 T.2 + 0,3 5,2 4,9 + 0,3 
GE — 0,5 gg Fil RA + 02 5,2 4,6 + 0,6 
6,1 15 = 14 8,2 8,1 + 01 7,0 7,0 + 00 
6,0 52 + 0,8 6,8 6,5 + 0,3 4,6 3,9 + 07 
5,5 6,9 NIA 6,7 7,9 =P 5,5 6.8 = 1: 
6,2 4.7 + 1,5 för 6,4 + 0,8 4,8 5,6 — 0,8 
| 5,0 Ha = 0,2 6,7 TH = (1 6,0 6,2 = (NR 
6,6 6,4 + 02 8,4 TT + 0,7 5,7 6,2 — 0,5 
| 6,3 5,1 + 1,2 87 55 + 2,2 4,6 4.1 + 
| 58 4.8 + 0,5 T,A 6,7 + 0,7 5,3 6.2 — 0,9 
| 7,5 6,3 FET 8,8 9,1 —=0:8 5,3 5,3 + 0,0 
6,0 5,8 + 02 9,3 8,3 + LO 7/0) 5,4 + 1,6 
5,5 6,1 —-— 0,6 745 9,2 — 17 Dö 6,4 = 
| 5,0 5,6 — 0,6 8,0 8,0 + 0,0 6,2 5,3 + 0,9 
ET 6,8 + 0,3 9,3 3 + 0,0 6,4 8,0 — 
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Tableau 47. Comparaison des valeurs calculées et observées. Continuation. 


Avoine Avoine 

du du | 

INA | Gouv. de Kopparberg Gouv. de Jämtland | 

2 Bb a RR SE" 

Valeurs Valeurs ;  Valeurs Valeurs | 

| calculées | observées Diff. caleulées - observées Dif. | 
1881 4.7 4,9 TORG a 0,6 (a 
82 5,9 6.15 TE TORRN RES 7,0 ör 
83 Fr TG 00 I ST MM = 0,4 
84 6,3 6,7 — 04 5, 6,9 —1';6 
85 5,3 4,0 +13 | 3.8 0,3 + 3,5 
86 5,4 I 4,8 + 0,6 | 5,3 Su | + 1,8 
37 5,4 5,0 + 04 3,6 4,5 — 0,9 
88 4,0 4.4 — 0,4 1,6 0,4 + 12 
89 5,3 4,9 + 0,4 3,4 4,4 — 1,0 
90 6,6 6,5 + 01 ol 215 + 0,6 
91 5,3 SL + 0,2 44 4,4 2 0,0 
92 ;7 6,5 — 0,8 2,9 185 TIGA 
93 5,7 Di4 + 0,3 4,9 4.6 + 0,3 
94 6,6 T;4 — 0,8 6,0 6,7 — 0,7 
95 6,9 6,5 + 04 4,0 5,2 - 12 
96 6,8 7,4 - 0,6 5,1 6,5 —- 14 
97 5,7 5,4 4 0,3 5,8 6,8 — 1,0 
98 6,8 7,0 — 0,2 21 3,2 - 11 
929 5,4 d,7 — 0.3 28 1,3 + 1,5 
1900 5,5 5,8 — 0,3 1,9 1,5 I + 04 
01 740 6,3 + 0,7 6,6 4,4 + 2,2 
02 6,4 5,0 + 14 0,0 0,0 0,0 
03 5 7,6 NS 1,3 0,8 + 0,5 
04 | 6,1 5,8 + 0,3 24 1,0 | Fl4 
05 6,4 ,;3 + 0,1 0,5 1,9 134 
06 6,5 40 | — 0,5 355 3,2 + 0,3 
07 6,9 5,3 SO 0,5 151 —'0,6 
08 6,5 87: | 22 i Skr ML 6 
| 09 6,9 5,0 + 139 0,2 0,8 | — 0,6 
FO 76 oa Bvbrt 0 29 Alor IS AD 


Un coup d'oeil sur les courbes des planches nous montre qu'il semble exister 
dans la plupart des cas une concordance assez bonne entre les courbes. Mais cela 
ne suffit pas. Il faut avoir des criteéres beaucoup plus forts de Paccord. 

Lon trouve souvent que les équations de regression sont employées pour le 
calcul des valeurs et des pronosties dans les cas ou les coefficients de corrélation 
sont assez faibles. TIl est évident que c'est lå un procédé erroné. Nous avons montré 
ci-dessus que PF'erreur moyenne faite en calculant une valeur individuelle å Paide 
d'une équation de regression d'un certain ordre est donnée par P'expression: 
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Pour un variable indépendant cette expression devient: 
p=60, VT —Tr?. 


I”on peut dire que la moyenne nous donne une valeur calculée å Pavance qui est 
pourvue d'une erreur moyenne égale å la dispersion ou å s. Lavantage moyen qu'on 
obtient en calculant å PF'avance une valeur å Paide d'une équation de regression 
dépend done de la relation entre c« et 7. Téquation de 7 nous montre qu'en ayant 
r=0, f—=o, et nous ne gagnons rien en employant notre équation de regression, et 
pour r=—=1, 7=0, or nous pouvons calculer les valeurs å Paide de Péquation de 
regression sans erreur. Pour toutes les valeurs r>0, 7 devient inférieure å oc, et les 
valeurs calculées å P'aide de Péquation de regression donnent des pronosties qui sont 
meilleurs å ceux que donnent les moyennes. Mais il est évident que le gain est 


S ie MAL Å JICEEg 
tout i fait insignifiant pour des valeurs de r, méme assez grandes. Le quotient 
0 


S'obtient daprés ce que nous avons déja demontré, trés facilement pour des valeurs 
différentes de rå Paide d'un tableau de sinus et cosinus. Quand r varie comme les 
Pp 
GO 


r —=0,5, P'erreur moyenne commise en employant P'équation de regression pour calculer 


sinus, — varie comme les cosinus. Il ressort donc de ceci que pour une valeur de 


SNRA p 3 Of N 
une valeur individuelle est de 0,87.0 ou — =0,g7, le gain étant donc trés peu con- 


(Oj 

sidérable. Pour nos valeurs de R qui sont ordinairement situées entre 0,6 et 0,7 
nous ne pouvons donc pas espérer de trouver des valeurs pourvues d'erreurs moyen- 
nes inférieures å 0,8 s ou å 0,7 oa. Ce west qu'en traitant des valeurs de R> 0,87 
que les erreurs des valeurs calculées deviennent inférieures å 0,5 s, et il faut avoir 
des valeurs de R > 0,98 pour réduire V'erreur moyenne d'une valeur calculée a moins 
de 0.2 cs. Il me parait que ces simples faits ont été négligés dans une grande ex- 
tension dans les applications de la théorie de corrélation. 

Dans les tableaux 37 et 38 nous avons donné les erreurs probables 7 et « en 
24 de la moyenne, et il ressort de ce que nous venons de dire que le rapport entre 


. Pp . 
ces valeurs constitue les valeurs ” du tableau 48 qui correspondent aux BR respec- 


LO 
tifs. Par exemple, pour le seigle du gouvernement de Västerbotten, nous trouvons 
les valeurs 0,67 p=56,1 20, 0,670 — 13,9 26, le rapport entre ces valeurs étant de 0,44 ou 
la meéme valeur qui correspond å R =0,90 dans le tableau 48. 

Il est évident aussi qu'en calculant le coefficient de corrélation entre les 
valeurs observées et les valeurs calculées, nous devons trouver une valeur de r å peu 
preés identique å la valeur de R. Nous avons par lå contrölé VPexactitude des équa- 
tions de regression et des valeurs calculées å Paide de celles-ci. 

I”appréciation de Paccord entre les valeurs observées et les valeurs calculées å 
Paide des données R ou 7 étant peu habituel, nous avons préféré étudier cet accord 
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Tableau 48. Critéres de VPaccord entre les valeurs calculées et observées. 


Nombre de différences 


Gouvernement Céréale R ole | Tr a 
| 94, 94, <o < 0,50 | < 0,20 
| | | | HW | FORE NV 
— RR AS Ä—Ä Är 
Malmöhus. ..; . | EFroment . 0,65 0,76 | 93 | 93 | 93 | 90 | 37 
Blekingers de ; z 0,79 0,61 90 | 80 | 97 | 70 50 
St ltalmariste sl Sie TE 0 0,75 83 derna RT Ir 30 
SF db joe BSS HK OR 0,72 TT 73 NOSA T Hr 30 
N. > . CT Proment” '. | 0,74 0,67 83 TA 97 73 40 
SJ Älvsborg). GlupSeigle 1111 A0;67 057411] 90 67 | 920 I "ST 27 
Södermanland +. Froment . 0,62 0,78 83 od | TI | 53 2 
Stockholm, . . .| > >» ln £,0;63 0,77 87 80 FORS AS 17 
Uppsalas ss ks SE EK OKa 0,70 TI SAT 20 
> ERS SSB a FÖR 0,72 83 70 4 BE103 63 | 37 
7 vana a KIS 0,66 90 80 ul rn RR 27 
Västmanland . . | Froment . 0,68 0,73 73 Ul | 90 50 30 
Västerbotten . .| Seigle . . 0,90 0,44 83 TT Atorr93 4 saa 
Ag Ae 2 EE > - | 2 hell Re. 
Malmöhus . . .| Avoine . . 0,67 0,74 93 83 | IT | 63 50 
Hallana! Og. > 1980. 0207 0,64 83 20400) 93 AMHGO 23 
Salman > cc: | fÖRgegsmr: 0573 0,68 83 87 90 57 40 
NS AlVvsborg: ac. | AVOme sr: 0,73 0,68 71 ST 93 63 23 
Skaraborgs! «I rÖrgö sg 0,61 0,79 90 73 BEJT O 27 
Avoine . .. 0,71 0,70 93 87 90 60 27 
Södermanland -.| Orge . . . 0,73 0,68 80 83 93 i7fed 30 
Stockholm /!:. 13 DUE a 0,67 0,74 i EJ I 80 50 27 
Uppsala; :;.f.-. sl AVOIMON dl. Os 00 87 73 | 80 50 2 
Västmanland . .| > .. 0,74 0,67 + |.g 13 BS 53 2 | 
Värmland «... » CR 0,69 ÖM2 80 | 77 87 47 | 23 | 
Kopparberg . . . de OG 0,76 80 3 83 63 10 | 
Jämtland”. st: » JAG 0,80 0,60 | 87 80 | 97 57 | 27 


aussi ä Paide des méthodes ordinaires. Parmi celles-ci la plus simple est dindiquer 
combien de fois les valeurs observées et calculées ont été simultanément inférieures 
ou supérieures å la moyenne, méthode que nous avons pourtant déja plus-haut qua- 
lifiée comme peu satisfaisante. Le nombre de fois en 24, ou ce cas s'est présenté est 
indiqué par les valeurs S dans le tableau 48. Tl a été d'usage pour les pronostics 
météorologiques de regarder un pronostic comme bon si S> 80 9. 

Nous avons cependant préféré une autre méthode qui nous semble plus exacte. 
Nous avons considéré toutes les valeurs calculées qui ne different pas des valeurs 
observées de plus de 0,56 comme bonnes. Il est pourtant évident que pour les 
années ou les valeurs s'€cartent beaucoup des valeurs ordinaires, un pronostic est 
bon dés que la variation est de méme signe méme si les différences entre les valeurs 
observées et les valeurs calculées dépassent 0.50. C'est pourquoi nous avons regardé 
comme bonnes aussi les valeurs pour les années ov la variation par rapport å P'année 
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preécédente a été pour les valeurs observées et calculées plus grande que 0.5 c et 
naturellement de méme signe. Le tant pour cent d'accord que nous avons ainsi 
trouvé nous PFavons indiqué par T dans le tableau 48. Nous avons aussi indiqué 
dans ce tableau le nombre de cas ou la différence entre les valeurs calculées et les 
valeurs observées a été inférieure å oc, 0,50 et 0.20. Enfin nous avons donnée dans 


ce tableau les valeurs de R et de 2 E 


: 

Nous trouvons que les valeurs S sont dans la plupart des cas supérieures å 
80 20. Seulement dans 6 cas elles sont inférieures å 80 24, mais dans 7 cas elles 
dépassent 909246. Quant aux valeurs 7 elles oscillent en général entre 70 et 80 2. 
Dans les cas ou 7' > 80 25, nous pouvons considérer les pronostices comme assez bons. 
Pour les céréales d”hiver cela vaut pour les cas suivants: pour le froment du gouver- 
nement de Malmöhus (7'=93 26), pour le froment du gouvernement de Blekinge 
(T =380 20), pour le froment du gouvernement de Stockholm (7 = 380 24), pour le seigle 
du gouvernement d Uppsala (7 =2380 96). Des pronosties assez bons devraient donc 
pouvoir se faire aux époques suivantes: pour le froment du gouvernement de Malmö- 
hus au commencement de mars, pour le froment du gouvernement de Blekinge au 
debut de juin, pour le froment du gouvernement de Stockholm au debut de mai, 
pour le seigle du gouvernement d Uppsala au debut de juin. Il est évident aussi, 
que des pronostiecs pour ces gouvernements nous donnent aussi des indications im- 
portantes pour les gouvernements avoisinants. Il est cependant å regretter que ces 
pronostics ne peuvent pas se faire dans la plupart des cas qu'å un époque trop 
reculée de la période de végétation, les précipitations du printemps étant ordinaire- 
ment trop importantes. Pour le froment du gouvernement d Uppsala des pronostics 
pourraient éetre faits deja en mars, mais PF'accord n'est pas assez bon (T =70 24). 
Avec le meme degré d'exactitude des pronosties peuvent étre faits déja en septembre 
pour les récoltes de seigle dans ce gouvernement. 

Les évaluations des récoltes de céréales de printemps ne sont pas de la méme 
importance, comme elles ne peuvent étre effectuées qu'aå une époque tardive. Nous 
trouvons des pronostics assez bons pour PF'avoine du gouvernement de Malmöhus 
(T=383 4, époque du pronostic = commencement d'aott), pour lI'orge du district de 
S. Kalmar (T=7387 2, €époque = commencement daott), pour P'avoine du district de 
N. Älvsborg (T =87 24, époque = commencement d”aott), pour I'avoine du gouverne- 
ment de Skaraborg (T =37 24, tépoque = commencement d'aott), pour l'orge du gouver- 
nement de Södermanland (7 =33 26, époque = commencement d'aotit), pour Pavoine 
du gouvernement de Jämtland (7 =3830 2, époque = commencement de septembre). Il 
ressort de ceci que les calculs ne peuvent pas se faire avant le mois d'aoöt, et å 
cette époque la récolte peut étre évaluée aussi bien å Paide de Paspect des céréales. 

Comme les courbes semblent indiquer que les récoltes mauvaises sont prédites 
avec plus d'exactitude que les bonnes récoltes, nous avons recherché si cela est 
exact. Nous avons trouvé alors qu'en certains cas il en est réellement ainsi. Pour 
le froment du gouvernement de Malmöhus les 7 récoltes les plus mauvaises (valeur 
de la récolte < M—so,), ont toutes été prévues, pour le froment du gouvernement 
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de Blekinge le pronostic est exact 4 fois sur 5, pour le froment du gouvernement 
de Södermanland 6 fois sur 7, pour le froment du gouvernement de Stockholm dans 
tous les 5 cas, pour le froment du gouvernement d Uppsala 5 fois sur 6, pour le 
seigle du gouvernement d' Uppsala 3 fois sur 4, pour le froment du gouvernement 
de Västmanland 6 fois sur 7 et pour le seigle du gouvernement de Västerbotten 7 
fois sur 8. Aussi pour ces cas les pronostics semblent mériter d'étre essayés aussi 
pour P'avenir. 

Quant aux valeurs des dernieres colonnes du tableau 48 il ressort que les 
differences entre les valeurs calculées et les valeurs observées ont été en général dans 
50 å 6094 des cas inférieures å 0,50, mais quwelles m'ont été inférieures å 0.20 que 
dans 20 å 30 20 des cas. Evidemment pour qui exige un tel accord, il manque en- 
core beaucoup avant qu”il ne soit réalisé. 

Pour dautres détails sur cet accord nous nous contentons de renvoyer aux 
courbes et aux chiffres des tableaux. 

I] résulte done de ce qui précede qu'en certains cas Paccord a été tel quwil 
invite å des épreuves nouvelles et spécialemment å des recherches nouvelles pour 
découvrir sil est possible de trouver des accords encore plus complets, en traitant 
le probleéme d'une maniére un peu différente. Cette question sera brigvement traitée 
ci-dessous. 

I] est cependant évident qu'il faut pour que ces prévisions puissent donner un 
profit réel qu'elles puissent étre faites avant I'ensemencement ou du moins plusieurs 
mois avant les récoltes c'est å dire au plus tard au mois de mars pour toutes les 
céréales. Dans le premier cas Pon pourrait tenir compte de ces prévisions quand 
on régle IP'ensemencement des céréales d'hiver å la fin de F'été et dans le dernier 
cas Ton pourrait en tenir compte å I'ensemencement des céréales de printemps sans 
parler ici de FPimportance d'un pronostic å cette époque pour plusieurs questions 
économiques. 


X. Du rapport entre la prévision des récoltes et Ia prévision du temps å 
longue éehéance. 


Fusage de telles prévisions est toutefois une question d'avenir, puisquwil 
exige aussi la possibilité de prévoir le temps assez å 'avance pour qu'on puisse en 
tenir compte. Si Pon connaissait un an d'avance le caracteére du printemps et de 
Pété å venir il s'ensuit qu'on devrait pouvoir régler VPagriculture sur des bases 
météorologiques dans une tres grande mesure. Les céréales d”hiver devraient alors 
étre semées surtout lorsque Pété suivant se distinguerait par une température elevée, 
et les céréales de printemps quand Pété suivant serait froid. 

Le probleme d”une prévision du temps å longue échéance est pourtant loin de 
sa solution, quoique I'on a essayé de le resoudre suivant les méthodes les plus diver- 
ses. Parmi celles-ci il faut mentionner spécialement les maniéres dont ont procédé 
M. M. H. H. HILDEBRANDSSON et Ö. PETTERSSON. Dans plusieurs communications 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 57. N:0 8. 67 


importantes M. HILDEBRANDSSON a démontré quil existe beaucoup de relations entre 
les variations des facteurs météorologiques dans les différents centres d'action de 
P'atmosphere et il semble probable que ses recherches pourront dans certains cas 
nous conduire å des prévisions importantes. Il serait dans tous les cas d'un grand 
intérét de confirmer ses recherches par le calcul des coefficients de corrélation et cela 
å Paide des séries plus longues. Parmi ces relations M. HILDEBRANDSSON a attiré 
mon attention sur celle qui existe entre la température moyenne de juillet —sep- 
tembre dans les stations Gjesvaer et Vardö, situées sur la cöte de POcéan arctique 
et la température moyenne des mois suivants de mars—mai dans les stations de 
Grimsey et Berufjord, situées en Irlande. Nous avons calculé le coefficient de corré- 
lation et nous avons trouvé r=—— 0,21 + 0,13, valeur qui est pourtant assez peu con- 
sidérable méme pour constater la réalité de la corrélation. Comme la température des 
stations de Grimsey et Berufjord en hiver et au printemps concorde assez bien avec 
celle des stations suédoises, et comme dailleurs M. HILDEBRANDSSON a montré que 
la température d'été des stations de la cöte de POcéan arctique s'accorde avec la 
température de la Suede intérieure, le résultat obtenu par lui s'accorde avec le mien, 
savoir quwil y a une corrélation négative entre la température d”aout et la tempéra- 
ture d'avril dans la Suede centrale (comparer la valeur r=— 0,44 du tableau 49). 
Cette corrélation peut donc étre expliquée de la manieére de M. HILDEBRANDSSON 
par les influences des glaces de la mer polaire et des courants maritimes. 

Comme dans nos calculs des coefficients de corrélation partiels nous avons 
trouvé beaucoup de coefficients entre des facteurs météorologiques, nous avons réuni 
les plus importants d'entre eux dans le tableau 49 ou ils ont été classés dans cer- 
tains groupes. Ces valeurs nous indiquent qu'une température élevée en aott est 
suivie le plus souvent de pluies faibles au printemps suivant, ce qui est constaté 
pour le gouvernement de Södermanland et d' Uppsala et aussi d'une température basse 
ce qui est constaté pour le gouvernement de Stockholm. Une telle corrélation a été 
aussi constateé pour le district de S. Kalmar entre la température de septembre et 
| les pluies d'avril et mai. Comme il est bien connu que de fortes pluies et une 
température élevée au printemps sont favorables pour les récoltes, cette corrélation 
météorologique explique en partie notre forte corrélation négative entre les récoltes 
des céréales d'hiver et la température d”aoåt de Pannée précédente. La corrélation 
positive du distriet de N. Kalmar entre les pluies de septembre et celles de mai 
n'offre donc rien particulier. De fortes pluies dautomne sont en général suivies 
d'une température basse en hiver, comme le montrent les valeurs des gouvernements 
de Malmöhus (r = — 0.35), de Gottland (r=— 0.39) et de S. Kalmar (r=7— 0,45). Par 
contre une température élevée en octobre semble étre suivie aussi d'une température 
elevée en hiver, comme PFindique la valeur de r = + 0,22 du district de S. Kalmar. 
Plus importantes encore sont les corrélations considérables entre la température 
d'octobre et les pluies de printemps, par exemple »r=-=+ 0,60 dans le gouvernement de 
Blekinge. Nous trouvons aussi plusieurs valeurs assez grandes qui indiquent qu'un 
printemps sec succéde å un hiver doux. TIl y a plusieurs valeurs de r, qui dépassent 
0,50. Il semble donc que les pluies de printemps montrent des corrélations considé- 
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Tableau 49. Coefficients de corrélation météorologiques. 


Gouvernement 
ou Facteurs météorologiques r 
District | 
Stockholm . . .| Temp. d”aoåt v Préc. d'aout et sept. . . . . . . . SARDINIA | — 0,49 
Malmöhus «+. » GSlPréc.Ldoct!iet nom. IC: fe Sot ES 
Södermanland . . » sv Brécsidjavril sytus po el. 13 sekel slteyrdrs | = 0,32 | 
Uppsala. tr oc:r | » ST ES 6 NAR ee rolla | DELON Lat SDS KA EL NG [EE 
Stockholm <.-..| » GÖ Temp; AjAVLil, ccs ee sl ES FR Le i ER — 0,44 
5; Kalmar + c < Femp. Aersepo: GOPETeC: GravrilIe bem als, sc esk r SEAN: HENE10135 
NATAS eter | PFÖC: deSOpb. CV Pre: (dBA. SER SITS TA I ene are SEN EAS + 0,27 
Malmöhus | Préc. de sept., oct., et nov. <V Temp. de janv., févr. et mars . . . | — 0,35 | 
Blekinge <<. Temp. dioctiooiPréc: delmar fl. fdr Sk J1G283 DIKEN + 0,60 
S. Kalmar . «vo > SV, Temp-.j de ljanv.; fövr. et.marsi: 1: stbytiras slit 02241 
» SO JPröc: (da vril eta SE SE RS RÖ ar | 
» CS Préc. davril, mar et;jUlD: «06 = Legs als de RE ROST 
» SARS EE » SS Prec.-de?mar etojun. 7.5 EE OSS 
Gottland is! 4 | Ereéc: dr oct; SOLTemp: (CON) avi LA PoE kar: ORO OR ANLORIG or NS — 0,39 | 
S. Kalmar fot » SI Prée:d'avrilletv man bl. fl.e e FESTA LL SE NANO RAS 
Malmöhus !fa 5 | Préc:dioet:set:nov. co Temp: derjanv:ret fövriratia « etdi.t od Lik 10,35 
Västerbotten . . Temp. de dée. cv Temp. d”avril, mai et juin . . «| + 0538 | 
Gottland; . - «>. |. Temp.,de janv.:, cv Préc; d'avril,, mai et jun . : -.s «so Ale mg sudo d 0550 
S. Kalmar . - «| Temp. de janv., fövr. et mars 9 Préc: d”avril, mai et juin « « -.« «| + 033 
» ro » AS Préc. de mal. 3 «su 2 a EEE OSS 
» SO Préc. de mai et juin ; 5 a co sö | 031 
N. Kalmar . . .| Temp. de janv., fövr., mars et avril (no Préc. de mar vs . dd: - I) + 0,56 | 
Södermanland -+| Temp. de fövr. ov Préc. d'avril . : + « Flere da GE + 0,45 | 
Malmöhus -. . . Temp. min. dhiv. ov Préc, Vavril . ss ccs SEN i lg STD 20: ert SON 
8. Kalmar -. . .| oo» GÖ Pröe. CravVril,y 00 IAN skopa sökes äs ERE Fr Nas SN NS | 
Malmöhus -. . -/| » SS-PröC: dör JUN bAE SES ESA RES RN | 
Västmanland . . | Temp. de févr., mars et avril 9 Préc. d”avril, mai et juin . . . . + 0,48 | 
Kopparberg . .. | Temp; de” mars; avril et mar co Bröcskdesjum et (öd sc Freese 0540 m 
Jämtland .«.s | Temp.i d'avril co Temp. de jul etracursi Apstosr: bt 9 prena Er os 
Västerbotten | Temp. d'avril, mai et juin cv Temp. de juill. et aoåt . . « « «+ + 0,50 
Gottland = «is | Préc. ,davrnil, et marc Temp. dejjuurn. sö soc rett sm fe där ine RV | 
S. Kalmar ...| > cv Temp. de jun, et. jul «= ss 10120 
N. Älvsborg .. | Préc. de mai et juin 9 Temp. de juin et juill: . . . . - SIS = 0 
Skaraborg «. . » AN Temp. de juill: . 0... RAR EE TT NS KESO SAM 
Stockholm . > «| Prée, de juin/et juill; Oo Temp. de-juil. si. «cc a SKATE 05 | 


rables, positives avec la température d”hiver et doctobre, négatives avec la tempé- 
rature daott précédents. Outre cela nous trouvons quune température élevée au 
printemps est succédée en général d'une température élevée des mois de juillet et 
d”aott dans les gouvernements du nord. Enfin nous trouvons que des étés chauds 
ont succédé en général å des printemps humides. 
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Nous avons donné ces valeurs seulement comme des exemples qui nous semblent 
indiquer qu'il pourrait valoir la peine de calculer de cette manieére les corrélations 
météorologiques dans une mesure grande, et discuter leurs causes. 

M. PETTERSSON a le premier dirigé Pattention sur Pimportance de la tempéra- 
ture et de Pextension de Peau chaude de POcéan atlantique entre les iles de Färö, 
PIrlande et la cöte norvégienne pour la température et certains phénoménes phéno- 
logiques et climatériques de la Suede. Pour indicateur de la température d'eau de 
Focéan M. PETTERSSON a pris la température moyenne de P'eau dans les stations 
d Utsire, Hellisö et Ona, situées sur la cöte norvégienne. La figure 1 nous montrent 
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Fig. 1. La relation entre la température de la mer norvégienne et la” tempéra- 
ture å Örebro en février. 
les courbes trouvées par M. PETTERSSON donnant la température en février de VP'eau 
atlantique et la température d'Örebro du méme mois. La figure 2 montre les cour- 
bes correspondantes pour la température de PFeau en février et Pépoque du com- 
mencement des travaux agricoles au printemps dans le gouvernement d Uppsala. 
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Fig. 2. La relation entre la température de la mer norvégienne en février et 
Pépoque du commencement des travaux agricoles au printemps dans le gouver- 
nement d Uppsala. 


Nous avons calculé les coefficients de corrélation pour ces deux cas. Quant au 
premier nous avons étendu le calcul å la période de 1874—1913 et nous avons 
trouvé » = + 0,s2, soit une valeur trés élevée. Comme les températures se rapportent 
aux mémes mois et non au mois de novembre pour la température de la mer comme 
M. PETTERSSON le dit par erreur dans ses récents travaux, cela ne parait pas étrange. 
Entre la température de la mer et le temps du commencement des travaux de labour 
nous avons trouvé le coefficient de corrélation de r= + 0,74, qui sans doute indique 
aussi un accord réel. 
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Pour élucider cette question importante un peu plus en détail nous avons cal- 
culé la corrélation entre la temperature de la mer pendant tous les mois de Pannée 
et la température d Örebro pour tous les mois simultanés ainsi que pour les mois 
suivants. Le tableau 50 contient ces coefficients de corrélation. Il ressort de lå 


Tableau 50. Corrélation entre la temperature de la mer devant la céte norvégienne et 
la température de Vair å Örebro. 


bd , Temperature de lair a Örmebro 
Température 


de la mer 


en s Å Ål 3 FER AME a kr ; 
janv. | févr. | mars | avril | mai | juin |juillet| aoåt | sept. | oct. | nov. | déc. 


en 


janvier . . + 0,70|-+ 0,57|-+F 0,45 4- 0,23/— 0,06] — | po — 
fövrier . . .., — |+ 0;821+-0,52/+.0,38|+0,00|— 0;19 | 
INALS: ören sc — ss I Oe 05591 10513 020160 Mö RE = = | = 
SV Ia ssd a — SI 0:65)E 0,00/— 0,28 /+ 0,10 + 0,06] — — — | — 
INA SLS — — — = är 0,42) (0516) 0,07 -L0M21EF0:321ET0NS = 
juin = «| EE  ST0152 0051-1029 10,00) 00 si 
JuletrS ES — = = — — | — |+ 0,47/ + 0,25! — 0,10/— 0,00] — | — 
aOUb > ss =— = -— Sd | |A öd 0 FO AR 0,14/— 0,30) = 
sept. . . . = | — |+ 0,62 — 0,14 — 0,28|— 0,29] 
Oct. « » » « |+ 0,06] — -— -— - | - F 0,50 — 0,25 — 0,45/ 
NOV: ke. > 6 10001 0:25)0E — — = rg — 01 0,37 — 0,09. 
dée. . . - .t|— 0;04/+ 0,19] + 0,04) - fr UTE AE — — + 0,68 


Température = — = = + == = => = | [= 


de Pair å = = = = = (ES 


Örebro = = TT = rö = SE | b 


en = = = = = 


janv. . . . |+ 1,00/-+ 0,52/+ 0,36|+ 0,28] — = RE = = = = = 
fövr. stl 14 1001--0)65]-10,49)/2- Of) NERE 


qu'il y a toujours un grand accord entre la température de la mer et la température 
d Örebro dans les mois simultanés mais qwil y a seulement en hiver que cet accord 
vSetend å plusieurs mois consécutifs. En hiver, par contre, nous trouvons qu”il existe 
une grande relation entre la température de la mer de la cöte norvégienne en jan- 
vier, février et mars et la température d'Örebro en avril. 

Nous avons cependant calculé aussi quelques coefficients de corrélation corre- 
spondants entre la température d”hiver T'Örebro et la température du méme endroit 
pour les mois suivants, d”ou il ressort qu'il existe un accord encore plus graud entre 
la température Vavril å Örebro et la température de février å Örebro quw' entre la 
dite température et la température de février de la mer. Il s'ensuit qu'on trouverait 
sans doute une relation plus grande que celle de M. PETTERSSON entre la tempéra- 
ture de février å Uppsala et le temps du commencement des travaux de labour dans 
le gouvernement d Uppsala. TL'introduetion de la température de la mer dans ce 
calcul parait donc inutile sous ce rapport, et la relation trouvée nous semble plutöt 
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due å cette stabilité de Phiver dont M. H. E. HAMBERG" a écrit il y a nombre 
dannées. Aussi il nous semble-t-il que nos valeurs confirment P'opinion de M. M. 
NANSEN et HELLAND-HANSEN, savoir que la température de P'eau des stations cötieéres 
ne donne pas une bonne indication de la température réelle du courant atlantique 
mais que cette température dépend des mémes circonstances atmosphériques que la 
température d”Örebro. 

Toutefois lF'idée de M. PETTERSSON a une importance trés grande. Les re- 
cherches de M. M. NANSEN et HELLAND-HANSEN” qui ont suivi les traces de M. PETt- 
TERSSON mais en employant comme indicateur de PFétat de la mer la chaleur de 
toute la masse d”eau dans un profil de la cöte norvégienne presque jusqu'å Islande, 
montrent des relations trés intimes entre cet état calorifique au mois de mai et 
plusieurs facteurs climatériques de la Norvége parmi lesquels sont aussi les récoltes. 
Malheureusement ces investigations ne comprennent que 5 années et il est donc im- 
possible d'en tirer des conclusions générales. TI faut espérer que ces travaux seront 
continués sur une échelle aussi grande que possible. 

Les recherches que nous avons faites” sur les fluctuations d'une durée moyenne 
de deux å trois années et de onze années ainsi que les investigations analogues 
entreprises par M. ARCTOWSKI" indiquent une autre méthode qui pourrait avoir de 
Pimportance pour ce but, quoique notre connaissance de ces fluctuations est encore 
trop insuffisante. 

Pour le niveau d'eau du lac Vener, les prévisions, faites å P'aide de ces fluc- 
tuations ont cependant donné des résultats assez satisfaisants, comme le montre la 
figure 3. Il est évident aussi quwon peut tirer certaines conclusions å Paide de ces 
pronostics aussi pour I'eau tombée, facteur étant de beaucoup le plus important pour 
le niveau deau. Toutefois il est difficile de prévoir de cette maniére la quantité 
d”eau tombée pour une période de quelques mois au maximum, comme il serait å 
désirer pour notre but. 

Il west nullement douteux que les relations entre les récoltes et le temps sont 
en réalité encore plus intimes que nous venons de le trouver. Les gouvernements 
ou les districts agricoles ne constituent pas les subdivisions du pays les mieux trou- 
vées pour étudier ces relations, puisqu'en général ils sont trop peu uniformes quant 
å leur structure géographique. Il vaudrait donc mieux choisir des districts unifor- 
mes å cet égard et calculer avec soin les températures et les eaux tombées pour 
ces districts. Il est possible également quwil serait å propos d'employer le valeurs 
des récoltes d'une grande propriété seule. 


1 HAMBERG H. E., Sveriges klimat. Ljus, 1899. 

> HELLAND-HANSEN BJ., et NANSEN Fr., The norwegian Sea. Report on norwegian fishery- and marine- 
investigations, vol. II, 1909, n:o 2. Bergen 1909. 

> WALLÉN A., Vänerns vattenståndsvariationer. Meddelanden från hydrografiska byrån. 1. Stock- 
holm 1910. 

——, Fleråriga variationer hos vattenståndet i Mälaren, nederbörden i Uppsala och lufttemperaturen i 
Stockholm. Meddelanden från hydrografiska byrån 4. Stockholm 1913. 

+ Arcetowski H., L'enchainement des variations climatiques. Bruxelles 1909. 

——, Studies on climate and crops. Bulletin of the american geographical society. 1910—1912. 
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Les mois ne constituent pas non plus les meilleures subdivisions de la période 
de végetation, méme sil n'y aurait pas bien de croire qu”en moyenne des périodes 
plus courtes donneraient des résultats meilleurs. Pourtant, il vaudrait sans doute 
la peine d”étudier aussi les périodes intermédiaires de 30 jours par exemple aussi des 
périodes qui embrassent les jours du 11""" de Tun mois au 10"? du mois suivant, 
du 21"" de Pun mois au 20""> de Pautre etc. Il pourrait également é&tre favorable 
de choisir les intervalles en tenant compte des époques vraies des ensemencements 
et d”autres dates importantes pour le développement des céréales. 

En outre il existe encore des facteurs météorologiques non relevés dans ce 
traité qui peuvent avoir une importance considérable comme par exemple la durée 
de VPFinsolation, les conditions de gel du sol en hiver et la teneur du sol en eau au 
temps de Pensemencement. 

Nous avons donné ces indications pour montrer que pour obtenir des relations 
encore meilleures que celles que nous venons de trouver dans nos recherches il reste 
encore beaucoup de chemins å parcourir. Sans doute la poursuite de ces études 
fournira-t-elle enfin un moyen sérieux pour relever notre agriculture. 

Stockholm, septembre 1916. 
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Tableau I. Semence et récolte de froment d hiver, 1881—1910, 
en 100 hectolitres. 


Gouvernement Ske me nm 'C 6 Ris etiollitie 
ou ERvkes 0 va . Al 2 An É JR 2 TA lr 

district Moy. Max. Année Min. Année Moy. Max. Année Min. Année 
Gaottländ . sko: » 98 122 1890, 91 78 1908 670 1034 1887 471 1893 
Malmöhus - ..- 428 T37 1909 272 1884 4656 10689 1909 1759 1881 

| Kristianstad . . . 125 197 1910 106 1898, 99 1138 2358 1910 755 1882 
| Halland KT DR 47 30 1910 33 1891 386 756 1910 202 1881 
| Blekinge . - « - - 33 48 1910 30 1888 288 537 1910 196 1895 
Notigalmar flit. - 50 67 1910 32 1883 353 529 1910 165 1881 
NäMWAlmar Sch . - 28 32 1910 26 1900 198 293 1910 105 1881 
kranRoberg Me : . 0,5 1, | 1907, 08 0,1 1890 3,2 7,0 1908 0,7 1890 
Jönköping - - . - 10 12 1890 8 1903 65 80 1900 58 1890 
|.S. Älvsborg - - - - 20 Bö | TAS 1,0 | 1887 13,8 20 1906 5,6 | 1887 
Göteborg . . - - - 16 25 1881 12 = 137 222 1884 68 1904 
N. Älvsborg -. . 16 28 1910 1 1897;99 112 231 1910 66 1899 
Skaraborg - - . « 138 176 1910 128 1897 857 1378 1910 594 1881 
Östergötland = . - 163 190 1909 109 1884 1337 1140 1908 411 1881 
Södermanland - - 149 174 1910 124 1882 1267 1713 1909 506 1881 
Stockholm -.-.-.- 149 161 1910 126 1881 1226 1660 1896 708 1881 
Uppsala .-...- 155 174 1910 142 1881, 82 1207 1708 1908 5S4 1881 
Västmanland -. -.- 112 124 1900, 10 89 1881 894 1222 1906 291 1881 
ÖTSbro, : «BUS . 68 82 1901 47 1882 537 707 1900 222 1881 
Värmland, > « « 12 16 1881 8 1893 93 123 1909 63 1893 
Kopparberg - . - HAD 9,7 1896 0 1902 67,4 105 1897 dö 1883 
Gävle 1,4 22 1881 1,1 | 1892, 93 13,3 18,8 1882 8,0 1892 


Tableau II. Semence et récolte de seigle dhiver, 1881—1910, 
en 100 hectolitres. 


Semence RB éc olt ee 
| Moy. Max. Année Min. Année Moy. Max. Année Min. Année 
Göttland - > - .| 316 340 1906 295 1893 2232 2925 1898 1460 1894 
| Malmöhus NES. 812 906 1883 678 1908 6886 7972 1893 5300 1881 
| Kristianstad . . Stl 886 1908 782 1887 5783 7418 1910 4817 1895 
[Halland erföke. | 464 514 1903 397 1887 3400 4511 1908 2241 1881 
| Blökihge - == .| 382 ANT 1888 358 1909 2452 2809 1892 1599 1895 
|S. Kalmar . . .. 580 651 1881 553 1890 3459 4329 1887 2203 1895 
| Ni Kalmar «+. .| 202 273 1905 251 1881 1840 2371 1909 1314 1881 
| Kronoberg - - -| 417 439 1897 379 1881 2477 3004 1906 2045 1889 
Jönköping - . | 512 558 1898 459 1881 3446 4584 1903 2037 1881 
| S. Älvsborg « . « 182 216 — 146 1887 1089 1618 1906 721 1881 
Göteborg . . . .| 231 244 1889, 91 199 1882 1870 2257 1893 1553 1882 
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Semence i | Récolte 
Moy. Max. Année Min. Année | Moy. Max. Année Min. Année 
N. Älvsborg -. - 356 419 = 291 1881 2405 3639 | 1905 1689 1883 
Skaraborg «. . . 1050 1167 1909 | 9203 1881 6472 7951 | 1910 4589 1881 
| Östergötland - - 790 833 1900 | 735 1882 6061 7589 | 1906 3464 1883 
| Södermanland -. 461 SIG 881 429 1910 3719 4453 | 1897 2741 1904 
Stockholm lik 486 523 1890 | 435 1910 3880 5030 | 1892 2588 1881 
Uppsala too. 441 525 1881, 82 369 1910 3382 3984 | 1906 2267 1902 
Västmanland -. -. IJ12 408 1881 35060 1899 3075 3693 I 1906 1864 1883 
ÖTEDEO 0 ere sekr, fe Si 397 1903 353 1888, 91 2992 3590 | 1906 2179 1883 
| Värmland vo 537 633 1904, 06 | 428 1883, 90 — 4384 | 6835 | 1906 2582 1881 
| Kopparberg . . . 199 218 1900, 05 | 167 1893 2218 | 2889 | 1905 1470 1881 
EGäVvle cs IRA: 738 96 1882, 84 66 1898, 1910 7236 i 993 | 1908 528 1902 
Jämtland -. 17 22 1901 12 1887 124 189 | 1897 59 1902 
Västernorrland - Si 41 1885, 86 33 1910 281 318 1886 223 1902 
| Västerbotten -. - 10 18 1894 6 1886 67 147 1894 37 1899, 1902 
| Nörrbotten "5 . : 10 14 1910 6,5 1892 94 | 159 1882 d3 1902 
Tableau III. Semence et récolte d'orge, 1881—1910, 
en 100 hectolitres. 
- — ses sa oc == mn | 
5 emen ee R écolte 
Moy-. Max. Année Min. Année Moy. Max. Année Min. Année | 
Gottland: VIKER 365 445 1905 285 1885 2536 4101 1898 945 | 1896 
Malmöhus” cv oc 1234 1493 1882 1008 1910 11762 13656 1904 100535 | 1884 
Kristianstad ... 422 667 1883 262 1910 HIN ASTO 1881 2449 | 1901 
Efalland, St: «cs: 114 176 1881 46 1910 714 1080 1882 SAL | 1910 
Blekinge .:= » ere 104 134 1881, 84 50 1910 648 796 1892 458 | 1905 
NS: JCAlmaAr de bese JA 422 1884 349 1910 2139 2761 1887 1421 1896 
NE Kalmar - Soc äl 53 LE T89IL 46 1909, 10 298 348 1882 222 | 1886 
Kronoberg me cs 289 324 1893 187 1910 1768 2279 1889 1217 1910 | 
Jönköping: = ss. 126 157 1891 75 1910 713 IL 1895 440 1909 
NS: FALVSDORE: sd Me ke 34 60 — 20 1908, 10 172 596 1906 431 1889, 91 | 
Göteborg . . « . 157 244 | 1884 94 1910 1016 1593 1882 SIT 1904 
N.räÄlvsborg km > 29 62 1881, 83 0,3 |1909;-10 155 356 1881 2 | 1909 | 
Skaraborg stt: os 114 148 1882, 83 73 1909 636 | 861 1882 473 | 1904: | 
"Östergötland -. . - 333 378 1900 267 1910 2563 3319 1900 1869 | 1885 | 
Södermanland »«-.-. 108 129 1884 83 1910 730 939 1882 562, | L-LOONTEN 
Stockholm «cf c 183 222 | 1883 144 1910 1203 1509 1888 788 1891 
Uppsala oo: sco 366 399 1883 328 1910 2785 3041 1887 2065 +). 1S9YF 
Västmanland -. - - 95 120 1882, 90 (4 1896 709 1089 1887 428 | 1904 
Örebro. . dkö 67 106 1883 30 1910 432 638 1883 219 | 1910 
Värmland =-...-» | 33 52 1881 18 1909 | 184 274 1882 926 1902 
Kopparberg ... 101 161 1883, 84 | 55 1905 677 1221 1884 304 1902 


Gävleborg «sk . 346 394 1910 = | 328 1888 2507 3480 1908 1748 1902 
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5 ee mye n ce Récolte 
Moy. Max. Année Min. Année Moy. Max. Année Min. Année 
Jambtland . » « « + 267 304 1883 226 1889 1662 2296 1882 663 1885 
Västernorrland - - 543 565 1904 516 1881 3133 3597 1908 1985 1885 
Västerbotten . . . 540 627 1908 440 1887 2868 4257 1910 1230 1 1899 
Norrbotten . . . - 472 585 1887 407 1909 2885 4026 1896 1316 1902 


Tableau IV. Semence et récolte d'avoine, 1881—1910, 
en 100 hectolitres. 


Semence FR écolte 
Moy- Max. Année Min. Année Moy. Max. Année Min. Année 
Gottland - +» - «= - 78 117 1909 64 1893, 95 541 935 1910 193 1896 
Malmöhus: «vo. >: 1693 1882 1882 1464 1908 15088 17638 1909 11509 1889 
Kristianstad =. . . 1305 1394 1890 1157 1881 9389 11215 1907 6893 1889 
Halland 40, oc 31: 1566 1777 1884 1460 1896 11451 14263 1910 6039 1889 
Blekinge fkl: - sl 629 | 706 1889 534 1885 3791 5028 1892 2762 1905 
NE kalmar io. at. 921 1080 1890 651 1881 5441 6913 1902 3324 1881 
INS almar g cos. 549 615 1910 495 1881 3732 4913 1910 2521 1896 
| Kronoberg - . . « 1418 1579 1905 1023 1881 9487 11469 1910 6723 1881 
| Jönköping -« - - - 2235 2309 1909 1914 1881 13693 17371 1908 9676 1885 
S. Älvsborg « . - - 1402 1481 1904, 05 1212 1891 7841 9617 1910 5295 1889 
Göteborg :« : . ::- 15357 ”ar1799 1887 1266 1910 8484 11467 1888 6254 1897 
N. Älvsborg -. - . 2119 2402 1895 2124 1884 11925 16376 1898 5746 1904 
Skaraborg -. . -- 4662 4961 1908 4114 1881 23770 31497 1910 18427 1887 
Östergötland - - - 1578 1837 1888 1387 1909 10305 12406 1887 8232 1902 
Södermanland -« - 1325 1422 1891 1074 1881 9654 12741 1902 7357 1881 
Stockholm -« - - - 1048 1108 1889 SI 1881 7008 9045 1887 4870 18381 
Uppsala. «oc oc: 780 858 1905, 08 501 1881 | 5179 T122 1892 3267 1881 
Västmanland - - - 1323 1352 1895 1223 1881 92609 12510 1910 6173 1889 
ÖLSRSOT tin 4 ca 1634 1724 1889 1378 1881 10791 12742 1910 8139 1881 
Värmland -... 2413 2624 1903 2204 1884, 89 | 13700 20149 1910 9556 1899 
Kopparberg - - - - 1229 1341 1908 1098 1881 7388 11087 1908 4465 1885 
IGävleborg . .”. . 628 731 1908, 10 342 1881 4300 7345 1908 2165 1881 
Jämtland . . . . . 56 | 73 1890 27 1881 176 371 1894 2 1902 
Västernorrland . . 227 307 | 1908 105 1881 1070 1719 1908 269 1885 
Västerbotten . . . 113 222 1910 28 1881 206 557 I 1896 0 = 
Norrbotten . . .. 96 142 1910 25 1881 | 131 647 1 = 1901 0 = 
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Tableau V. Rapport entre la récolte et la semence (K) et valeurs de dispersion avant 
(0) et aprés (o,) VPélimination de Vamélioration séculaire des récoltes. 


Froment d'hiver Seigle d”hiver Orge Avoine 
KG a a CK o | ö, KANN oc oy Ei BRG Gc &, 
| | | | | | | 
Gottland -.. . .-| 6,8 | 1,40 | 1,35 VO RER 


1,01 6:94 NS 6,9 | 1,50 | 1,45 
Malmöhus : — . » 10,0: | 2:03 114 8,5 | 0,99 | 0,70 951-136 "| 0:62 8,9 | 10551 0,71 
Kristianstad - . -| 9,1 | 1,48 | 082 | 6,9 | 0,69 | 057 | 7,5 107 [0,83 72 | 0,91 | 0,82 
Halland « + + «--| 8,2 | 1,44 | 0,73 | 148 | 1,06 1-0;88. | 6;s 08 063 Hal 20 KOSS 
Blekinge « =-.s «| S:t | L,a5 NC0l87 |G OSA RON 6,2 | 0,90 | 0,73 6:01). 0,81 | 0,78 
S. Kalmar - Hal L09N0:S6 6,0 | 0,78 | 0,69 57 10:81 KO:S 5,9 | 0,63 | 0,60 
N. Kalmar få [ER ENSE RO VR RRD) KO OA Re KO SE Gr NA | ER 
Kronoberg « - « «| ,6,4 | 0;55 | 0,53 5,9 | 0,62 10,60 6,1 10,60 | — 6,7 | 0,52 | 0,49 
Jonköping +. «= « + 035 | 0,88 0,67 6,7 | 0,80 | 0,76 Eh | 0,62 | 0,50 6,1 10,60 0,54 
8. Älvsborg +. «| 6,9 | 0,7 =— | ”6j0'4-0,66 0,60 | "SE 0:48 | 0,42 5,6 | 0,65 | 0,49 
Göteborg =. . - -| 8,6 | SEE |) SLK | 0,86 6,5 | 0,85 (= 5,5 | 0,79 | — 
N Alvsborg!i:0: «| TOC | 1,14 140,94 | 6,8 jiLIsA — | törst |10,9871 10,95, [145,61] nere IE 
Skaraborg tt: «| 6,2110;87 1 0561 6,2 | 0,67 | 0,65 5,6 | 0,68 | 0,54 5,1 | 0,66 | 0,58 
Östergötland - s:201 1,61 15087 Fin TST HO 74) O91ENE0,60 6,5 | 1,02 | 0:84 
Södermanland 8,5 | 1,43 | 1126 8,1 | 1,07 | 1,02 6,8 | 0,91 0,80 sr ASOS 
Stockholm «-4:-> «+ | 8,24 | 1,28 || 1518. -8;0 1|-1,02:41-0;90 6,6 | 0,94 (UR (JA se fe fed er FS Ta) 
Uppsala, » «ri «| dyk LSS HETA TT 106 10:88 7,6 | 0,94 — 656...) 1328 | 1315 
Väsbmanland!4: | "8:04 1,83 NPli81 831403 7,5 | 1,08 | 1,05 43 | 152 101 
| Örebro. » EMLA TORNET 102 STOR 10:85K0k 15111 0,50/1)"0,47 | 266 | 0,68 10,60 
Värmland - - | 7,8 | 1,27 | 0,82 | S,1 1,10 | 0,99 5,0: | 0,95 0,76 5,7 | 0,96 | 0,94 | 
Kopparberg u-.s «| 9,0) 1,70 Il;a7 | 115T |) 2506) 79 | NGA roa as | SGI 05 KOSS 
Gävleborg «747 1 98! I, 84 fors TOT OTRS | 721 ELLOS 658, 117 NSD 
Jämtland. Soba or | = AD = Hyr) 1652 53 | t6j2t ISO dr | 224 | NA 
Västernorrland + «| —' | — | = | 7,6'| 0,45! |!0,45 | 5,8! | O,721' |'0,67 | 4i7 | 0,80 | 0,79 
Västerbotten» + «| —MM— A= 1 67 Le7tN39. | st sor [Feer Se Men 
Norrbotten 8 fik | — = SR 94 | 2551 1Te I 65 1 SORTENS so 


Tableau VI. ”Température de Vair mensuelle moyenne pour la periode 1881—1910 
(1880—1909). 


Gouvernement Aoåt | Sept. | Oct. Nov. | Déc. | Jan. Fövr. | Mars | Avril Mai | Juin Juillet Aoät 
| | | | | | | 

Gotbtland”. sc. bedarrat KOMER TON SNS: 1,0 | — 0,3.) 10 | 1<0j1 350183 | 18,1 AGORNN 
Malmöhus +++ +, + Hide «|15,00] 12,01 |147;6 Ir 005 NEN 0,9 | 4,8-| 10,4 | 14,8 | 16,3 | 14,9 | 
Kristianstad: = . w s sc sd c) KdjskLoS | 68 3500 | 0,8 | = OR — 0,6 | 1,2 5,0 | 10,4 | 15,0 | 16,7 152 | 
Halland «= s 5 sceccs6 wstfe kl) IS LA ON 3,0 | 031313 061-50 | AO LST 16 RR 
| Blekinge « + + «+ ++ + sö + | 152. | 12,0 | 770 | 37 | 0,9) 0,51 —0;7 | 1,01 4,7, |A | 148 IKT | 
S. Kalmar -. | 15,7 | 12,4 | 77 | 34 | 0,4 | — 0,9 | - 1,3 | 0,3 3,9 92 | 14,3 16,8 | 15,7 | 
N. Kalmar . | T55a) DIS 6,9 | 2,7 | = 0,81) = 155 | = 18) = 03 9.1 | 1474 | 16;8 |A5BE 
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Gouvernement Aouät ' Sept. Oct. | Nov. Déce. Jan. Févr. Mars | Avril Mai Juin Juillet Aoåt 
INTONODOEg. «= = oc co sternenensier )a 145 LING 652 1;9.| — 1,0 | — 2,4 | — 2,5 | — 0,5 4,0 10,1 14:85 1620 11454 
HO kopinpg ss rs festa AI LIN 6,4 2,2 | — 0,7 | — 2,1 | — 2,3 | — 0,4 3396 | 14,5 | 16,1 | 144 
SS. Älvsborg -+ « - - m- « sö: | 1354 9,9 | 5,4 153 1,5 2,9 Sr 1,0 Tk ul9.6 | 14,1 15,2 | 13,4 
Goteborg -. + « s ne. « 20.) 1558 | 12755 7,5 3,3 0:3 | — 059 | — 153 0,6 Hk0st) 15,6 | 17,1 15,7 
NEFAlvsborg, = - s« «fis s fö: | 1458 | LIGA 6,5 2651 — 07 — 25011 216 1 — 0>2 3,6 1 "9,6 | 14,9 | 16,3 | 14,7 
KSKaAraAborg. « - « o «fås » Sö. | 1356 | 1051 5,4 1,3 | — 1,5 | — 2,8 | — 3,3 i — 1,0 SH AT 13,90 | 15530) 1356 
Östergötland . .- - -. - «| 14,9 | 1132 6,0 1,6 | — 1,3 | — 2,3 | — 2,8 | — 0,6 SLOTT 151 | 1657 | l4;8 
Sodermanland - : « - « « « «| 14,8 | 10,7 5,5 1,0 22 BS 3,6 1,4 3.316 1458 | 1657 | L47 
BioCckHolm cc « - ss co « cc - | 143 | 10,56 5,5 0,0] — 2,11 — 3,21 — 3,7 | — 2,1 2,51 3,3 | 13,5 | 15,9 | 14,2 
Uppsala + = = - « «+ »« « « «| 162 | 10,2 4,9 0,0] — 3,0] — 3,9 | — 4,5 | — 2,4 2.6) 8,9 | 14,0 | 16,0 | 14,0 
Naästmanland « .« « « « « « «| 14,5 | 10,3 5,0 0,1 | — 3,0 | — 4,1 | — 4,5 | — 2,1 28204 4NIRK6S | 1453 
(resas oc Asea fr te > ITk4:24 | 1053 5,2 0,6 | — 2,5 | — 3,4 | — 4,0 | — 1,5 SN szT) 148 |, 162 11 1451 
NRTtTANA be cs . ss >  « 2 & «| 15:38 | 1113 6,0 1;4|1— 2:01 — 3,01 — 3,4 | — 1,0 38 LOSS KISTA | 1552 
MOpPPaArbErE: «= « 5 «oc » « «| 1452 9,9 RE NNE RO NE 2510 91 114,01 16547 | 1451 
Te berg ae ee ST 13,7 9,6 4,0... 1— 0,9. |. — 4,5. | = 5,51 — 5,7. — 3,0 HS FA VER AG 0 BE US ER 5 0 IR 1 
BRUKAR G MAKE ed e re ve a. & sr) KÄNG 7,6 IRON osE Bi HOS ID vt G:s 253 | 13:90 IKEL;6 
Masternorrland » - - .- . . . » | 13,6 9,6 41 | — 0,7 | — 4,6 | — 5,7 | — 5,9 | — 3,4 367216 (KA IST2 Loe 
NRKLOKHGELON. cc cc « » s «| LILZ (UR 1,4 —- 4,3 | — 8,7 | — 9,8 g991—68!—- 0:61) 5,4 11,8 | 1450 | 11,6 
NOMbotlell - o- «cc > - « + «| 1253 T,3 15 ba 101 |—T1521— TI521-— 77 | — IL] 550 I 1159 | 14,5 | 12,2 


£ 


Tableau VIJ. Somme de Veau tombée mensuelle moyenne pour la periode 1881—1910 
| (1880—1909). 


Gouvernement =<Aotåt Sept. Oct. Nov. Avril Mai Juin Juillet Aoöt 


Gottland I, !. > FIX 58 36 53 44 27 25 31 47 59 
Malmöhus, . . so. 70 49 64 49 32 ok) 48 65 

Kristianstad . .. ih äl 67 51 36 42 49 72 79 
Hallandyk, 15 Sia 94 62 dS 50 36 46 51 74 98 
Blekingen k, «ox t| 265 44 55 49 33 35 41 62 

SI Kalmariy..ti,. 55 39 48 41 29 34 41 60 57 
NIiKalmarl. ih 66 44 50 42 32 41 50 70 69 
Kronoberg!. i. 80 53 60 46 32 45 50 SI 84 
Jönköping . . .. 83 55 59 42 d2 45 52 80 86 
S: JAlvsborg .s3 | 105 70 78 53 44 26 57 91 111 
Göteborg! dd. JA 85 61 75 52 38 48 42 69 87 
NA Alvsborgi 530. | gl 65 76 50 42 52 52 80 93 
Skaraborg . . .. 83 54 59 36 3 48 5l 78 85 
Östergötland . . . 71 47 50 34 31 42 52 ti 

Södermanland . . 70 46 52 35 30 44 48 73 71 
StockHolm =. «0. «ll 64 43 54 SM 26 37 39 62 

Uppsala vsrsrsR ru evo 4 53 | 35 26 4 47v kh 73 | TT 
Västmanland ..| 80 50 55 30 d2 48 53 76 81 
Örebrövi ASEA. 91 bs 6 | 40) 37 5l | 60 82") 93 
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Värmland . . . .| 93 62 69 | 44 | 36 51 5l 81 94 
Kopparberg . . .' 84 54 55 33 28 50 57 79 86 
Gävleborg . ..J «|, 8051 48 | 56 330 250 1 AA 47 67 81 
Jämtland. - öst. | 188 52 45 27 20 39 SLUT 68 87 
Västernorrland . . 78 53 53 ay I RAI 39 IE 58 78 
Västerbotten . . . | ' 74 53 52 34 | 220 | 83 381] 59 73 
Norrbotten -.:<« | 70-| 45 | 44 | 29 | 19: | amt) s4tl 66 | -69 


Tableau VIII. Dispersion de la temperature mensuelle 1881—1910 (1880—1909). 


Gouvernement Aotåt | Sept. | Oct. | Nov. | Déc. | Jan. |Fevr. | Mars | Avril | Mai | Juin Juillet Aott | 
I | 


Gottland .. « sv. s «co sr | 1,09 | 0597 | 1748 1 1207 | T17 1 LA I TISTENe3 30 |FIS20EL6 OAS 
Malmöhus ,. : «ip « « « « ss «| 1,04 | 0,94 1 I,51. | 1,51 0) 156. | 2,07, | 2,05. 1,82, 1 m,247 124 22 NATO 


22 
, I 


Kristianstad . ... «= . . . «j» | 1,08 | 0,95. | 1,75, | 1,67, | 1,60. |"281. | 2274 2,06] 13007 KITS 2 EO ROS 
FallanO sdar ser ss er sgelerser sir SALAS SNS 77 0) I,74: | 1,64 01-2519 | 246 0111,980-139-11758 IE A0M KITS REOS 
Blekinge" == sc ss sc» «128 | 1007) T;697 |-1,68 HN T2A5N2:05 ANNAS ova ISS SN 1,08 
NS: TCAlMAL 6 ön 6 fe 6 eken ev IR RINIRON ;73 | 1,58 | 141 | 2,04 | 2:2801-:2,05 | l4T 105-200 RSrNEOS 
N. Kalmar = cc. sc « «| 14 | 1,04 | 15742 |: NPIETOIK200 72165 0162;220 19 420 IRS STRSSRON 
Kronoberg,. . s « ee « « « a «| 1,24 1 0,98. | "1,86 Vd;75 | 161 |-2,187 | 2,290/CIK2:15-1 1546. | -K620 I;3300 0155 Oe 
JÖNKÖPINg = S ccs el ske, sta va ISEN KROKOM 1,83 1,64 1,56 12,14 2 DAT KS 1,45 1,41 1,28 1,47 1,08 
S. Älvsborg .  - « » » « »« «| 1,24 | 1;08 | 2,01: |L871 | I 762 2140 1 25087 12,20 1 1532 INST ISS NTS AN NEDS 
Göteborg «+ « s 2 samrrslek20r10;92-1 1585]; 607 1515 76-254 5) RO T202 NR NISSAN RO 
N. Älvsborg « « JJa02/: SC I81) 1,02 | Pest) 168 Lira 29 SAR TN ASO IS en 
Skaraborg «= « «= «so sv sö ILE TOT 2,0 4E)PLSOA FITA KR F3:3 0 RANE 57 | 1.250) Kaa Nog 
46x all; 620 | 1534 ANS 
47 dtillI56K 128 SR 
ssd INS 536 RSA | 1525 
Uppsala =» «+ «a sf a vv Are | LIA | LOS 1232 2000 |K202 IK2A0NSIEN IFRS SO saak | 1,50] ASSmNes 
Västmanland =: . . 5... «0. | 1,27 | 1,07 | 2,07 | 1,95 | 1,91 "| 252 | d:3e | 2,06 | Ij38almtbome 1330 ufSsme 


Östergötland..." «+ . «3». cc. | 1,28 | 1,01 |2;04 0 ATS IT no Bes er Berg Ore: 3S 
Södermanland . «+ «a cs. Gö.) 1,22; | 1007 12 07 NI. S0NT SEP? Aura korg 2:53 


Stockholm «+ s « - st es tre | 125 | K00: | 225 2:00) 60 2520 SOS 


Örebrö . . svs s ste & Vi.) 1,2 | 1,03--|-2,09- | 1,88: |-2,00 | 268: BE 2:69) Iasmalv20 |N250 KISSEN ROR 
Värmland . oo». «ble « Bri) 185 | 1,02 | 2,03 | 1:76 | 2,04 | 2,72. | 3,46. | 2,47.) 1;504N4I5724 | NAOMI SEA 
Kopparberg . . . es « kr. | 1527 | 1,00 | 209 | 2500 | 208; | 287 | 360 | 25807) 1536:tlulha2t | 3touSsm ns 
Gävleborg . « « « «8 « » He | 1,15 | 0598 | 2,09 | 1:97 | 1599 11 2;54 | 3:52: 2,76.) 38 FSB | TZ ItSE0S 
Jämtland 2.0: sv. fl oc Alfa | IT | 100226 29 NBT EN KOSS ;7'94 | 15386” | 1560 
Västernorrland . : . s . . :!. | 1A8 | 1,05 | 2,01 | 2;04 | 2,39 | 2,07 1 4:08 | 2,03.) LAT w|IK260 | T2001Som los 
Västerbotten . » . «ix . « «| 1,12 | 113 | 241 | 281 | 309) Syjör | 451 | 315 |I;A4RNA SOTO SAS RrnR 
Norrbotten . . . «5 . . =») 1,18 | 122 | 189 | 2;04 | 326 | 3,69 | 47701 | 2:90.) I;660etzTA | T90 |G 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 57. N:O 8. 


Tableau IX. Dispersion de Veau tombée mensuelle 1881—1910 (1880—1909). 


Gouvernement Aout | Sept. | Oct. | Nov. Avril | Mai |Juin |Juillet! Aoåt 


Cottlangda 43 ch «2894-186: 130,0) 174 IKNN8T | 142 | I7100/K29:5-1 28,5 
Malmöhus: —-« s «| SO 228, |BLeT 24,6 Ikl5,stl 171 | Li r24:071-29,2 
Kristianstad . « - | SvM | 21:6 | 130,07) 23,6 II5,6 | 17,8 | 20:81 27:21) 29,4 
Erallandlet = mt der fl DSA | 1295 12051) 241 KO | SARV 3G,9 
Blekinge oc. s| ofte | 22,5 | 24;2-11125,0 IAI3;6' | :14;0 | 20,7 27,8 "| 32,7 
ST IKAlmanr. rv ect slet | 23 RETT 2 kit | 153» |120:9 128141 1.279 
N. Kalmar :06 oc «| 920 | 12052 25,3 260,8 18,2 16,8 PAR BYTE 21 
Krono bero. te så + | Std eo 28:94 |:20,0 JAN2:91 | 18:90: 19:1- | 88:47) 35,7 
Jönköping. «Hatch «a |iSlks] 2052, [128,57 | 1857 |HlG,47 Il; | 20835 | 29,9 
S: Älvsborg . . .| 43/41 84,5 | 407 | 202 |122:4 | 23,9 -|.26,5 187,4 ) 42,0 
Göteborg ra | :3007 | 29,7. | 3458 11.251 I16;27 | 18,9 -| 21,6 "I 815) 36,3 
Ni Alvsborg + i | 40041 :33;1. | 1351 -1 23;3 | 1858 120,4 :| 248! 143910 1 31:83 
Skaraborg = cs | SÖT | 274 | 1T;3 176, | 192 I6201870K004- | 281 
Östergötland . . .| 31,6 | 27, 

Södermanland. . . |-S0m4m- | 253 252 | I8,7 | 15:6 | 202 | 

Stockholm « « + «| Slz |-20, 9 5 1 

Uppsäalan. cc vete |32;5, Ul 97 a 12058 | 165 | 170 | 20,3 | 17,5 | 317 |34 
Västmanland 4 - |-d3,8 | 24:20 1:24,01 | 18;5 | 1953 | 21,5 | 1 

Örebrövat ale bresn koDs Al 30:32: K20:2 JINLISNN ISA 

Märmland os kos dt lmm004 35:64 30: | 219-193) 173 | 231 | 33,0. | 34.8 
Itopparberg = « . 32,8 |-21756 |.21,9 |.16;4 | 17,6. | 18;9 | 22,3 189,6 | 31,6 
Gävleborg . « - ..| 33,0 | 24,3 | 25,6 | 21,0 


Jamtländ . MÅ. » .d25 | 158 | 20,2 10,3 


Västerbotten . . . 30,6 2119 23,1 15,0 


1 
1 

Vasternorrland «en som 258) 91 | 128 | 1750 | 20:27 | 224 341 
il 

Norrbotten <<... | (2053 2114 230 93 1 


Tableau X. Variation sécuwlaire, 1881—1910, 
par 100 hl. de semence. 


Gouvernement a SE Orge Avoine 
K | 

Gottland + 49 + 3,1 + 4,0 + 5,4 
Malmöhus -... + 19,5 + 8,1 + 14,0 ++ L2:0 
Kristianstad + 14,3 + 4,6 + 8,6 + 4,4 
Halland 4 13,9 + 43 + 10,1 + 10,0 
Blekinge I: 7. ar SA + 4,1 = 16,1 =: 3,9 
S. Kalmar ar US + 4,3 i 2 + 2,2 
Ni» Kalmar. Ii + 83 + 6,0 + 1,0 + 44 
Jönköping -... + 6,7 + 332 F 4,7 + 6,7 
Kronoberg ... + 1,7 + 1,9 — 0,6 TEN 


S. Älvsborg . . . + 0,5 + 3,1 + 2,9 + 4,9 
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Froment Seigle 


Gouvernement GRÖNS dihiver Orge Avoine 
Göteborg . . . . = 13 03 — 0,4 = 053 
N. Älvsborg -.-. 0 UbA =» 130 + 2,4 sr 225 
Skaraborg -... a AR -+8 187 + 47 + 3,6 
Östergötland -. - + 15,6 + 9,8 + 7,9 + 6,7 
Södermanland = - + 6,9 Fr 4,0 +1:6 + 4,6 
Stockholm =: « c + 5,6 -F 5,6 + 1,8 Fr 199 
Uppsala <=. -. « + 6,4 + 6,9 — 1058 = 1650 
Västmanland . -. + 3,6 + 5,6 + 2,9 + 2,5 
ÖTeEbDLO- fd ct + 4,5 + 4,1 + 2,1 + 5,7 
Värmland >» . - KNIS + 5,4 + 6,6 + 3,7 | 
Kopparberg . . . + 19:9 + 11,9 + 433 + Sy | 
Gävleborg . . | + 16,4 + 14,2 + 5,9 SSA 
Jämtland «I:s > + — Af + 1,4 — 10,9 
Visternorrland - — = 0:22 + 2,9 + 1,0 
Västerbotten . -. = =. 9;5 =1132 — 15,8 
Norrbotten . . -. -— 20,8 — 0,4 + 28 


Tableau XI. Coefficients de correlation. Froment et temperature. 


Aolt Sept. Oct. Nov- Déc. Janv. | 


Gouvernement 
id 0 ir 0 LD 2 r 2 r o r 0 


Gottland . . .. . . ., + 0,26) + 0,26 | + 0,23 | + 0,30 | + 0,26 | + 0,21 | + 0;04 | -- 0,05 I + 0,09'| + 0,12 | + 0,80 | -F 0,74 
Malmöhus: «os + ss . ohh 0,29 0,33 0,27 0,00 | + 0,38 + 0,07 0,11 0,27 0,24 0,42 | + 0,29 | + 0,23 
Kristianstad . . . . . .| — 0,09! — 0,19 | — 0,06 | + 0,10 | + 0,41 | + 0507 | + 0;15 | — 0,31 | -- 0,10:| — 0,12) + 0,25) + 0MO 
Ffalland/:s 0:05 sjön ke ör ed e 0,20 | — 0,45 0,36 0,06 + 0,38 — 0,01 + 0,04 — 0,04 + 0,08 — 0,08 | + 0,18 | + 0,11 
Blekinge . » . = » « « «| — 0,06 | + 0,01 | — 0,18 IF 05181 :-+ 05661) + 0,58.) —-0;47 | = "0;57 = 10516 | = 05220 EDR 0,16 
S. Kalmar . . . . « « «+ + 0,02 + 0,06 | — 0,32 | — 0,02 | + 0,35 | + 0,16 — 0,19 — 0,24 | — 0,02 + 0,04 | + 0,55 | + 0,56 
No IEallnan, cc Ger en ee 0,22 0,19 0,20 0,09 | + 0,45 | + 0,24 | — 0509 | — 0,07 | + 0,20:| + 0,17 | -- 0,34 | -F 0,34 
Jönköping . . « « » » «| + 0,00| + 0,07 | + 0,03 | + 0,16) + 0;382 | 470,02) —10,12 | = 0,20 |'-F 0,12] =F 0,08 I + 0527 =FI0506 
Ironoberg . « « « » = «| 0,16.| — 0,17 | + 0,10. | + 0,10]. — 0,15). — 0,18) =0;0211/=10;02110;10NE OTf21l6 ORSA 


SS; ÄLVSBODg « den eu se el OA — + 0,22 — + 0,20 = — 0,09 — — 0,07 = + 0,41 = 

Göteborg . . . . . . .| + 0,18 | + 0,19 | — 0,10 | — 0,15 + 0,12 | + 0,16) + 0,25 | + 0,26 | + 0,08:| + 0,09. |-+F 0,03:1 + 0505 
NN: ALVSbOrL:. oc sc. sol ler ÖT 0:12 0,05 | + 0,12 | + 0,47 | + 0,24 | + 0,03 | + 0,04 | — 0,08 | — 0,17 | + 0,08 |— 0,06 
Skaraborg . - « « » » «| — 0,17) — 0,04] — 0;16 |-+ 0,27 + 0550 +.0,281 — 0,15 | = :0;2011=1050611.— 0518. 1=F O,L5NERIO0A 
0,26 — 0,31 | — 0,12 + 0,02 | + 0,52 | + 0,25 | — 0,03 | — 0,00! + 0,09 | + 0,01 | + 0,22 | + 0,14 


I 


Östergötland . 


Södermanland — 0,43 | — 0,48 | — 0,36 | — 0,33: | + 0,32 | + 0713 | + 0720 | + 0,;21 — + 0,21 = + 0,22 
Stockholm . . . . . . -|— 0,49] — 0,49 1 — 0,38 | — 0,27.) + 0,17 | — 0,01 | + 0521 | -+:0;26 — + 0,30 = + 018 
Uppsala : « » + « » « «| 0,594 — 0,59), = 0528") = 0519-0325 | -F.0;09M FE 052411 :052H = + 0,27 = + 0:26 
Västmanland -.... . — 0,54 | — 0,52 | — 0,39 | — 0,34 | + 0,26 | + 0,16 | + 0,30 | + 0,32 — 0:27 = + 0,21 
Örebro =—. « » s « « « «| — 0,55) — 0,53), — 034 | — 0,24 + 0519 -FLOSI8H FlOSLZ = 10519 — +014|] — + 0,02 - 
Värmland .. .... . —014| — 0,13) — 0,29 | — 0,19] + 0,54 | -+ 0,28 | + 0,23 | + 05321 FrOj22:| + 0,18 | + 0161 II00R | 
Kopparberg - 0,45 -— — 0,40 — — 0,02 -— + 0,19 — + 0,32 — + 0,15 


Gävleborg . : « & « + «| 0526 0,25 | — 0,39 | — 0,27 | + 0,42 | + 0,10 | + 0,19 | -F 0,32:| + 0,03 | — 0,11 | + 0,09 = 0,01 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 57. N:0 8. s1 
; | Févr. Mars Avril Mai Juin Juillet Aotöt 
| Gouvernement | = REN [= SR) Ar 
fr 0 4 0 er 0 r 0 då 0 Lu 0 da 0 
| | | | 
| Gottland . + 0,42 4 0,40/ + 0,13/-+ 0,07 — 0 12/— 0,08 — 0,41'— 0, 40 — 0,53/— 0,55/— 0,221— 0,06i— 0,34/— 0,35 
| Malmöhus + 0,20 + 0,29/+ 0,27/-+ 0,03] (+ 0,02 + 0,01 — 0,20/— 0,31/ 50:09] + 0,07! — 0,24 — 0,33|— 0,08 — 0,27 
Kristianstad 0,22 + 0,18 + 0,23 — 0,11 + 0,18/— 0,00 + 0, 04 — 0,01/+ 0,2 2+ 0,02/— 0,11 + 0, 05/— 0,19 
| Halland - + 0,08 + 0,09 + 0,31 + 0,08] + 0,24/+ 0,24 + 0,08 = 0,08, + 0,03 — 0,12 — 0,03 — 0,36; 
Blekinge - + 0,26 + 0,33 + 0,23 + 0,10 + 0,07 + 0:02) 0,30/— 0,33] — 0,07 — 0, 12/— 0,17|— 0,24 — 0,06/— 0, 16 
| S. Kalmar - + 0,33 + 0,43 + 0,39 + 0,31/+ 0,19! + 0,10 — 0,08] — 0,08!+ 0,07 + 0,03) — 0,14 — 0,02 + 0,03] — 0,04. 
| N. Kalmar : 1+ 0,22/-F 0,27| + 0,41 + 0,37! + 0,39 + 0,40 — 0,28/— 0,18 + 0,15 + 0.19] — 0,04 + 0,05 + 0,08 + 0, 0, 11; 
| Jönköping - | + 0,23 + 0,26'+ 0,34 + 0,17/+ 0,19]-+ 0,24 — 0,08/— 0,04|+ 0,39 + 0,41 + 0,18 + 0,19/+ 0,25 + 0,23; 
| Kronoberg - + 0,05 + 0,04 + 0,22 + 0,14|+ 0,24/+ 0,21 + 0,08/+ 0,07 + 0,28' + 0,26! + 0,16 + 0,14 + 0,12/+ 0,09 
| S. Älvsborg . sl 05N— It ösa — 06 = 0,04. 05 0:05 IF OHLON + 053210 — 
| Bohus . |—0,00!— 0,00|+ 0,17!+ 0,19|+ 0,13|+ 0,15! — 0,14|/— 0,14|+ 0,11|4 0,13 + 0,08|+ 0,09/+ 0,02|+ 0,02 
| N. Älvsborg + 0,18 + 0,18 + 0,27 + 0,18) + 0,21/+ 0,13, + 0,02/— 0,01] + 0,21/+ 0515|— 0,;021— 0;061-+ 0,10|4 0,06 
| Skaraborg 14 0,07 4-0,09/+ 0,17 — 0,03|+ 0,10|— 0,02) — 0,19] — 0,24|+ 0,21 + 0;13|— 0,14|— 0,23) — 0,05|— 0,03 
Östergötland - + 0,16 + 0,13 + 0,30 + 0,16|+ 0,34/4 0,32 — 0,11/— 0,08|+ 0,21 + 0,22 + 0,04/+ 0,09 + 0 15+ 0,21 
Södermanland — +0,41' — + 0,20/+ 0,29! + 0,24 — 0,01|— 0,02/+ 0,09 + 0,00 + 0,14|+ 0,12 + 0, 15| + 0,09 
Stockholm — + 0,31] — + 0,28 + 0,48 + 0,48 + 0,15/+ 0,22 + 0,17 + 0,13! + 0,31/+ 0,36 + 0 17 + 0, 18) 
Uppsala — +0,52 — + 0,34/+ 0,38/+ 0,00 + 0,11/+ 0,16|+ 0,09 + 0,04/-+ 0,27|+ 0,26/+ 0,13/+ 0,17! 
Västmanland — +0,44 — + 0,33 + 0,35 + 0,33 + 0,04/+ 0,05 + 0,03 — 0 .00/+ 0 23 + 0,22/-+ 0,11/+ 0,13] 
Örebro — +0,16 — + 0,321+ 0 ,56|+ 0,40 + 0,07|+ 0,10/+ 0,18 + 0,16 PF 0,07 + os 0,17 + 0,17/ 
Värmland -|+ 0,12 + 0,14 + 0,32 + 0,221+ 0, 29 + 0,25 + 0,05 + 0,05 + 0,19 + 0,10 4 0,15 + 0,10] + 0;20]-+ 0,21/| 
Kopparberg 0 [Er 0R28 SN ES DYGD = I lr 0122 ll | iL0N29 6 == lek — + 0515-0530 
Gävleborg «141 0,17 + 0,08 + 0,27 + 0,20]+ 0,15! + 0,16/-+ 0,01 + 0,17/4 0,13 + 0,00/-+ 0,37|+ 0,47|+ 0,25|+ 0,42 
Tableau XII. Coefficients de corrélation. Froment et eau tombée. 
Maverne- Aoäåt Sept. Oct. Nov. Avril Mai Juin | Juillet Aott 
ment | 
Za PRE ST [EN AS EN ER EN EE OA IEA I Skäl 4 Ge 
hang | OR (rv 
flandrs: 5i— 0,231— 0,25 + 0,14)+ 0,18|— 0;36|— 0,29)+ 0,16/-- 0,10/+ 0,07 |-F 0,03/+ 0,53/+ 0,56|+ 0,31]+ 0,30 — 0,00/— 0,05|— 0,21 — 0,21 
älmöhus . . + 0,14/— 0,01 — 0,31 — 0,11|— 0,46|— 0,21/— 0,32/— 0,30:+ 0,28/— 0,21/+ bön — 0,06/— 0,07/— 0,38/— 0,50|— 0,13|+ 0,05|— 0,05 
ristianstad + 0,20) =0,15/— 0,20 = 0,15] 0:39 0: 0; u- 0,06 + 0,31 — 0,18/+ 0,2 31+ 0 10 + 0,01] 05241--10;041-1- 0,25, + 0,201— 0,09/ 
Hand >: + 0;17/=-0;031—= 0,311— 0,42) =0;091-F 0,10] 0, 24 — 0,22. + 0,21 /— 0,20/— 0,03/— 0,06 + 0,09 — 0,19 — 0,19 — 0,211/+ 0,12/— 0,08 
inge . . .|+ 0,21/+ 0,10 — 0,11/— 0,03) — 0,39/— 0,21|— 0,03!-+ 0,01 + 0,34 + 0,07 + 0,51 /+ 0, 52/+ 0,02! + 0,01 — 0,05 + 0,08/— 0,08|— 0,22 
almar . .|+0,11/+ 0,10'— 0,17|— 0,10/— 0,40/— 0,21 /|— 0,10|— 0,08)+ 0,37|+ 0,16|+ 0,63|+ 0,59| + 0,06) + 0,04 — 0,12 + 0,01/— 0,09/— 0,18 
» 2 +1+0,07/= 0,04] + 0,111+ 0,36|— 0,43/— 0,33/— 0,26|— 0,24/+ 0,04/— 0,09/+ 0,31/+ 0,32! + 0,01/— 0 ;15/— 0,19|-+ 0,02|+ 0,19|+ 0,11 
önköping . . + 0,20/— 0,02 + 0,00/+ 0,20 — 0,22 — 0,05 — 0,321— 0,13/+ 0,16|— 0,021— 0,18/—- 0,18 + 0 0, 19) —- 0 42 — 0,20/+ 0,08 + 0,08/ 
ronoberg - |+ 0,19] + 0,16! — 0,08/—- 0,06|+ 0,03/+ 0,12/— 0,10)— 0,09 — 0,12 — 0,25|— 0,20/— 0,23] + 0,04/— 0,05/— 0,08 + 0,02/+ 0,10/+ 0,09] 
Älvsborg - + + 0,27] — |+0,13) — |+012 — | 0,03] — + 0,07] = |+ 0,05) — |-+0,05| — & Go = 0 = 
Mus . «oc. cc) — !=0,09 + 0,03 — (= 0,16) = FF 0,06 /—0,221— 0,21 = 0,11 — 0,10/+ 0,15/4 0,16/+ 0,07 + 0,04|/— 0,19|— 0,17 
4 Älvsborg +. |+ 0,03 — 0,04/— 0,12/— 0,05 + 001 = 0,06 — 0, 16|- 0,06'— 0,01 — 0,12 |+ 0,02 — 0 DA 0,00/— 0,16 — 0,14/+ 0,05|+ 0,12/— 0,03] 
<a aborg . .!— 0,04 — 0,39 — 0,12/+ 0,13 — 0,12 =0; 18 - 0,27 = 05141 05061 052 4] + 0,01, + 0, 18]— 0,04|/— 0,31 — 0,17 + 0,10 + 0,03!— 0,13 
stergötland . + 0,29 — 0,06 — 0,30 + 0,21 — 0,24/— 0,21 — 0, 10)— 0,15 + 0,32/+ 0,09 + 0,02/+ 0,15 + 0 01 — 0,26 '— 0,24 + 0,02 + 0,14 — 0,13/ 


K. Sv. Vet. Akad. Handl. 


Band 57. N:o 8. 


11 


Gouverne- 
ment 


Stockholm 
Västmanland -. 
Värmland 


Kopparberg 


Gävleborg 


A. WALLÉN, RÉCOLTES ET VARIATIONS CLIMATIQUES. 


+ 0,12 + 0,00 + 0,09 + 0,21 


Värmland 
Kopparberg 
Gävleborg 

. Jämtland . 

Västernorrland 
Västerbotten 
Norrbotten 


Aou4t 


Sept. Oct. 


0 r 0 


— 0,32 — 0,33/-- 0,13 
— 0,37/— 0,46|—:0,42 
—0,451— 0,49/= 0,41/ 
— 0,15 — 0,27/—- 0,14 
— |—- 0,28 = 
—  |-E0,02] — 
SNS EES ta RE 


0,14/4- 0,43 


Avril 


Södermanland . + 0,26) + 0,19 + 0,17/+ 0,33|/— 0,07 /— 0,01 /— 0,12| + 0,11 + 0,47 + 0,44 
+ 0,39) + 0,35|+ 0,21/+ 0,36 + 0,01|+ 0,09|— 0,18 
+ 0,38 + 0,30 + 0,14/+ 0,32/+ 0,10/+ 0,07 — 0,03) + 0,02 + 0,40|+ 0,25 
+ 0,26|+ 0,21/-+ 0,38|+ 0,42/4 0,09/+ 0,08)+ 0,08|-+ 0,11|-F 0,34/+ 0,30 
4 0,13/+ 0,09|— 0,16|— 0,11] + 0,30) + 0,23 


14 0,39 


i++ 0,16 
+ 0,32 
F.0:33 
+ 0,15 


Juin 


Juillet 


+ 0,13|+ 0,22/— 0,17 — 0,14 
+ 0,18 /— 0,36 — 0,20 
+ 0,29/+ 0,11)-+ 0,11 
I+ 0,34/+ 0,24 + 0,25 
+ 0:27 0,16|= 0,19 


I 


[UR o r 


— 0,05/-+ 0,15 /— 0,06|+ 0,17|-+ 0,18|= 0;07/— 0,14 
= 0,23! -F-0,291=F 0,09 + 0,20/+ 0,28 + 0,10] + 0,06 
[+ 0,45 + 0,21/+ 0,15/+ 0,23/+ 0,12 + 0,04 
= 0,19)= 0,10/-F 0,26/+ 0,27|-+ 0,25! + 0,31 


— 0,37 
— 0,27 
— 0,32 
— 0,31 
— 0,03 


— 0,04 
+ 0,04 
+ 0,01 


[ER 0,20 
+ 0,09 
+ 0,39 


+ 0,34 
I+ 0,41 
I + 0,25 


+ 0,14/— 0,08/+ 0,09/+ 0,37/+ 0,23|+ 0,07|— 0,17|4 0,04 — 0,00 — 0,10|+ 0,201-+ 0,14/ + 0,15 + 0,13 
= 00:20 10.34] = 1450;0 2] = 024 ES EDA FE 0,26 — —0,27] — '— 0,08 — 
+ 0,11/— 0,01|— 0,05| + 0,14|/— 0,12|— 0,18/— 0,16!-F 0,00]4 0,21'-+ 0,20/— 0,16|— 0,23|+ 0,00 + 0,05/— 0,20 + 0,06 — 0,18)— 0,32 
Tableau XIII. Coefficients de corrélation. Seigle et tempéralure. 
I ESS NS 5 RER AN I 
Ä Aoät Sept. Oct Nov. Déc. Janv | Févr 
Gouvernement EAS ar NRA 1 Sa TARA FIN 
KFM (0), SER) NO 0 OR En re os 
I | | | 
Gottland + 0,25 + 0,24 + 0,13/+ 0,18 + 0,15 + 0,10! + 0,26 + 0,27 -+ 0,14 + 0,16 + 0,56 + 0,50 + 0,12/-+ 0,08 
Malmöhus — 0,32 — 0,33/— 0,11|+ 0,17|+ 0,31 + 0,04 — 0,11|— 0,20) = 0;26|— 0;411] + 0,08,-- 0,01|-F 0,15 + 0,15 
Kristianstad — 0,05 — 0,07/+ 0,25|+ 0,37|-++ 0,41/+ 0,18/— 0,32/— 0,49 + 0,03/— 0,10! -F 0,071= 0,11|---0526)t052A 
Halland — 0,51 — 0,41 — 0,37 /— 0,29/-+ 0,46 + 0,38/— 0,11 — 0,18 — 0,14/— 0,22 + 0,29 + 0,40 + 0,14 + 0,17 
Blekinge — 0,12/— 0,09) — 0,07 + 0,13 + 0,50 + 0,39/— 0,29 — 0,29|— 0,12 — 0,15 + 0,42 + 0,38 + 0,53 + 0,58 
5. Kalmar — +0,07 — + 0,26. — + 0,01] — 11-018] — = Wulf SS jär 0,19 — + 0,20 
N. oo» — 0,18 — 0,14/— 0,18) 4 0,07 -+ 0,31 + 0,02) + 0,02/+ 0,10 + 0,04/— 0,03 + 0,02 + 0,14/+ 0,05 + 0,01 
Jönköping — 0,25 — 0,24 + 0,06 + 0,11 + 0,30 + 0,31/— 0,01 — 0,04 — 0,15/— 018 0,18 + 0,15/+ 0,20 + 0,23 
Kronoberg — 0,11 — 0,12/+ 0,29/+ 0,33 — OT 0,00 — 0,33/— 0,35 — 0,27|-- 0,30 — 0,00 — 0,101+ 0,21) + 0,20 
| S. Älvsborg . — 0,19/— 0,20 + 0,11/+ 0,21 + 0,21 + 0,06|— 0,05|= 0,07 |— 0,04 — 0;07/-+ 0,20|-+ 0,14] -+ 0,23 + 0,22 
Bohus + 0,19 + 0,17/-+ 0,13] + 0,07 + 0,08 + 0,24 + 0,05/+ 0,08/— 0,24/— 0,22 — 0,10 — 0,05|+ 0,12/+ 0,14 
N. Älvsborg +0,02 — |+0,19 — |+0,15 — |+011|] — | 0,21] — |=0;090 — = 0,06) — 
Skaraborg — 0131 —=-0;091-+ 0,28! + 0,30 + 0,36| + 0,27|— 0,14/= 0;14/— 0;21|— 0,23) — 0,11/= 0,18) — 0,04 — 0,04 
Östergötland — 0,20 — 0,19 /— 0,06 + 0,09 + 0,41 + 0,12! = 0,02 - 0,02/+ 0,05/— 0,04'-+ 0,09/— 0,07/— 0,02)= 0,10 
| Södermanland — 0,451—= 0,46) — 0,27 /=-0,231+ 0,15/= 0,00 +10)171=5 0,16) =" 10:06] 1 0 |A 0518 i ODES 
Stockholm — 0,42 — 0,43 — 0,42 — 0,29/+ 0,36'-+ 0,15|+ 0,11|/-F 0,17] — | 053411 — Ia 012 NN 0,23 
Uppsala — 0,63 — 0,69/— 0,38) — 0,26/+ 0,25'— 0,01/+ 0,11 + 0,19] — |+ 025) — + 0,12 I 024 
| Västmanland — 0,59 — 0,57 — 0,41 — 0,33 + 0,20. + 0,05 + 0,21/+ 0,25) — |=F0;04/ 1— 1 0,06 74 I | 
Örebro - — 0,41 — 0,39 — 0,11 + 0,04 + 0,29 + 0,11/— 0,06/— 0,05. — = 0,10 — = 0,17 — — 0,09 


— 0,04/— 0,12/— 0,03/— 0,07 
— 0,11 — 0,17/+ 0,06 + 0,00 
+ 0,01|— 0,11|/+ 0,17|-+ 0,10 
a 0,13/+ 0,16 + 0,20 + 0,20 


— |+ 0,14] — |+ 0,19 
— 0,28] — fk 0,20] 
— |+ 0,31] — |+ 05461 


=— 0,15 — 0,08/— 0,66) — 0,12 
— 0,29/— 0,25/+ 0,12/+ 0,11 
— 0,19) — 0,11. — 0,01 — 0,04 
— 0,05, — 0,03 — 0,09/— 0,13 
— 0,25 — 0,16|4 0,03/— 0,12 
— 0,24/-+ 0,12) 0;01/ =O 
|— 02 


KUNGL. SV 


. VET. AKADEMIENS HANDLINGAR. BAND 57. N:O0 8. 


33 
Ör 


—-— OO OVLA - —z nn - —— — -—  — 


Gouvernement 


Gottland Frl.r. a fd NE 0121 Oj | O2LI-— 052411 — 0;2611=— 0523 = 10,26 |— 0,301—=10;25.1=10; 
Malmöhust - 0. cs 2 dö a JIE 0,21 0,01: 0508, | 031611 = 0,04 |— Oj14 |—:0,04 — 0,12 |—= 0,08 |— 0, 
Kristianstad . « «,. « «. 3 «+ 0,17 0,03 |-F 0,14 |-F 0;011)— 0,12) — 0;18 |+ 0,14 |-F 0,05] 0704 |=-0; 
NEF lande söe.de bild fr SRS 
Blekinge. bode a IE EE 0,48) 0,40, /4-0,15,|-H Os12t| — 0,41 | — 0,42) = 10,25 |-10,30,|— 1001 |=0; 
= I-F0,021 == 110; 
SE KEN SI 0.251] 0:16, 1=1--0506,|-+ 01201] + 0,16) — 0516) + 0;29.|-+10,39:| = 0j01 |-E10; 
ORKOpiNgN: RE. 7. fore is skr sr Jkl 0,3 0,29 110,04 052411 — 0502 + 0,17 |+ 0,15 + 0,16 |+ 0,05 | + 0, 
NELORODOrE sr Fes RASK SE I 05211) 05131 1E0 04 105011] — 0319 0525 |Er 10,18 + 0,15 | + 0,14 | + 0, 
KSSfAlvshorg ".c. 0 « ls Sh 05201 0;081-- 0,041+ 07001]-+ 0,02 + 0,00 |-+ 0,35 |+ 0,25 + 0,30 |+ 0, 
INBORUSkseS oo sdf ss a SIR 0,16 | 0526 IF 10,01-1-T 05077] = 0,221— 0524 |— 0705 0,03 | 0,07 | 0,05 — 0, 
EN RATNSb Org a te la AIR 0:06. 11 0505) = I-F 05061 — I I-F 0) ST 
SEAKHDOFg «ts sö Rs cs + 0,13 [+ 0,05 + 0,06 + 0,03 |— 0,06 — 0,05 | + 0,30 [+ 0,27 | — 0,03 |—'0; 
Östergötland « « +. « « « » « « |+ 0,28 | 0506 |-F 0,32 |-+ 0,13] — 0,13: |— 0,00 |— 0,08 |-F 0,31 |-F 0,02 + 0, 


SS: Kalmar... - - 


Södermanland 
Stockholm . 
Uppsala - 
Västmanland 
ÖFSbrö, «cc -. « 


Mars Avril Mai Juin Juillet 


r o r 0 r OMR [er 0 r v 


Aout 


14) 


fy 


I | I 


0,29 |+ 0,22 + 0,09 + 0,05 |— 0,01 |— 0,06 |-+ 0,03 |— 0,12 |— 0,21 |— 0, 
,03 |+ 0, 


— I++ 0,11! — -—-0;08| — |— 0,42 


a Ar l0021-10;03:15 0,06 + 0,14 [+ 0,14 [+ 0,31 |+ 0,26 | 0,06 |+ 0; 
— |+ 0,24 + 0,35 |+ 0,35 |+ 0,17 |+ 0,27 |+ 0,23 |+ 0,17 |+ 0,01 |+ 0, 


24 |— 0,24 | — 0,24 | 


04 10,07 | = 0,19] 
03 |+ 0,19 — 0,31 | 
16 |— 0,32 | 
01 — 0,05 

— 0,08 
19 + 0,21 
10 .'— 0,05 
01 + 0,06 | 
25 + NM,16G 
15 |= 0,13 | 


32 + 0, 


Or 
1014 0, 
03:)= 0; 
12 40, 


28 |+ 0, 


09 + 0, 


— 1—0,05 | — 
04 '— 0,05 | + 0,15 
18 |+ 0,13 


04 |+ 0,10 |+ 0,13 | 


04 |+ 0, 


— —|+ 0,20 + 0,20 |-+ 0,25 |+ 0,09 |+ 0,17 |+ 0,24 |+ 0,18 | + 0,22 |4 0,24 |+ 0, 


— 1|+0,30 + 0,19 |+ 0,16 |-+ 0,12 |+ 0,15 | + 0,29 | + 0j22 |+ 0,13 |-+ 0, 

SE 0,01 + 0,16 + 0,13 '+ 0,06 |+ 0,09 + 0,28 + 0,31 |— 0,01 |— 0; 
Martland ss SE 0 13 lr 0,07 | 0,07 | 0,00 | + 0,02 |= 0,00" |-E 0,14 |-+ 0,08 |-+ 0,22 | + 0, 
Kopparberg . «+» «+ « « |+ 0,34 + 0,28 |-+ 0,23 |-+ 0)23 | + 0,16 |+ 0,22 |+:0,25 |-+ 0,25 |+ 0,31 |+ 0, 


Gävleborg « « «so == + + ++ 0,36 |+' 0,34 + 0,37 + 0,44 + 0,18 |-+ 0,36 | + 0,32 + 0,26 |+ 0,13 |+ 0 


Jaämblant) «=. Gl so «tr « FF 0,201-+10;30 + 0555 | 0,62 |+:0)52 |-+ 0,50.| + 0,33 | F 0,40 |+ 0,46 |4- 0, 


12 /+ 0, 
OTNER0: 
12 + 0, 
36 | + 0, 


,10 3E 05 


17 |+ 0,16 | 
15 |+ 0,25 


10. |+ 0,15 
02 + 0,07 
04 | + 0,01 
24 |+ 0,35 


36 + 0,35 


54 | + 0,52 | + 0,57 


Västernorrland - = bFE0131—1 |iF01l61 — IF 0438) = I++ 0,20] — I++ 0,46] — 'I-+F 0,49 
Västerbotten - kela 32 IN Gl 0)64 | 0 ER 05820) 0 IT 05661) == - IF0;£7 |) == 0,48 
Norrbotten EET 017 böra 023 Ile NS 0OME <= 0:08.]) — XL |F0:21) = w|FO0j40 
Tableau XIV. Coefficients de corrélation. Seigle et eau tombée. 
G é Aott Sept. Oct. Nov. Avril Mai Juin Juillet Aott 
ouverne- 
ment SN SAT ÖS SOL YE | FR RV TORRT N 
ER T 0 n o ji 0 7 2 7 0 7 0 R 0 Lä 2 N 0 


Boöttländ: >. . = 0,24/— 0,29|+ 0,01 + 0,03 


Malmöhus . . + 0,26+ 0,21/— EO fr 0,29 


— 0,69/—= 0,62/+ 0,02/— 0,03/+ 0,09| + 0,06] + 0,35| + 0,37/-++ 0,30 + 0,29 
— 0,29/+ 0,01/— 0,31 — 0,27|+ 0,12 — 0,29 + 0,04 — 0,07 + 0,11 — 0,01 
| | 


Kristianstad . + 0,12/— 0,09 — 0,25 — 0,16 
Ealland - « «+ 0,18|+ 0,18|— 0;21|/— 0,33 
Blekinge . « . + 0,02/+ 0,12/-- 0,19| + 9,03 
Höäkalmant.t.. 4 += 023) —0/—0;19 
IN. » « «= |F0507|— 0,06] + 0,02/+ 0,28 
Jönköping -. .!+ 0,25 + 0,15/— 0,07|-+ 0,04 
Kronoberg +. . + 0,13 + 0,11 — 0,03/— 0,01 
S. Älvsborg . . + 0,07 — 0,05 — 0,00 + 0,03 
fohus ös al — —0,10] — -— 0,09 
N. Älvsborg .|— 0,35 — |—-0,17| — 


0,25 — 0,01| + 0,02, — 0,07|+ 0,18|— 0,13/+ 0,23|+ 0,14 + 0,09/— 0,01 
— 0,19/— 0,16/— 0,27|/— 0,27|-+ 0,23/+ 0,13/— 0,02/— 0,03/ + 0,02|— 0,08 
— 0,34 — 0,20/— 0,12 — 0,10/ + 0,28/+ 0,09) + 0,47|+ 0,43 + 0,28 + 0,30 
I =026— = 040 = 114 10,05) — + 0,25] — |= 0,06 
= 0,49 — 0,36/— 0,19 — 0,16/+ 0,06 — 0,09/+ 0,16 + 0,13/— 0,12/— 0,31 
I— 0,26|+ 0,08/— 0,28/— 0,19|-+ 0,04/ + 0,11|— 0,02|+ 0,02 — 0,13/— 0,26 
— 0,03/+ 0,05|— 0;09/— 0,06/— 0,11/— 0,23/— 0,08/— 0,11 + 0,09/+ 0,01 
+ 0,14!-F- 0,101—--0;13/— 0;17|-F 0;321-F 0,16|— 0,15] -- 0,16!— 0,29) 0,45 
=— |- 016 |+0;04/="0541)— 0,35|— 0;15|— 0,13/— 0,03 — 0,01 
le OA | OTANTA Ofta 00 0505] — F-10528] — 


I 


+ 0,20 


— 0,07|/— 0,11 /— 0,21/— 0,22 
= 0,46/— 0,34 + 0,07/+ 0,00 
— 0,01 + 0,13 + 0,19/+ 0,03 
— 0,04 — 0,00 + 0,16|+ 0,02 
= 0,26 — 0,20 + 0,01 — 0,05, 


— 0,20] 

I 
— 0,22| 
— 0,19 


— 0,54] 
I 
| 
+ 0,04| 


O's 
+ 0,03 
20:10 
— 0,09 
— 0,49 
+ 0,09 


=) 0,06 
Fe /(Olel— 0,12 
— 0,10/— 0,05 
|+ 0,01|— 0,01] 
lf ÖS) 0,32 
|— 0,20 — 0,13 
— 0,07] — 


Skaraborg . . — 0,18 — 0,26 + 0,03! + 0,10/— 0,05|— 0,05/— 0,24/— 0,20|— 0,14|— 0,20/+ 0,04/+ 0,10/— 0,29|— 0,34|+ 0,03|— 0,16|/— 0,05|— 0,09; 
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Aott Sept. Oct. Nov. Avril 


Juin Juillet Aoät 


Gouvern e- 
ment | 


Östergötland +. + 0,13 — 0,10/— 0,40 + 0,12 — 0,16 — 0,08|— 0,14/— 0,33 + 0,32] + 0,14/— 0,13 — 0,09 — 0,08|— 0,31|— 0,39 — 0,26 + 0,18 — 0,08 
Södermanland . + 0,09 + 0,02 + 0,07/+ 0,18 — 0,12 — 0,05 — 0,05 + 0,04 + 0,26/+ 0,21/— 0,05/— 0,01 — 0,33 — 0,33 — 0,29 — 0,25 + 0,10 + 0,07 
Stockholm -. ./|+ 0,34/+ 0,30! + 0,13/+ 0,29, + 0,18/+ 0,03|— 0,21|— 0,13/+ 0,46|-+ 0,48|+ 0,32/+ 0,23 + 0,02, — 0,13 — 0,28/— 0,10 + 0,15 + 0,19 
Uppsala —; : «+ 0,35 + 0,25 + 0,13! -F 0,32 + 0,18 + 0,17 — 0,21/— 0,16 + 0,46] 0,39 + 0,32/+ 0,33 + 0,02 + 0,02 — 0,28 — 0,23 + 0,15/+ 0,08 
Västmanland . + 0,12 + 0,03/+ 0,06 + 0,14 ++ 0,18/-- 0,17 — 0,18/— 0,12/ + 0,22! + 0,16|+ 0,11|-- 0,14 — 0,09| — 0,08 — 0,30 — 0,24| + 0,10/+ 0,08 
Örebro. «Ass 0;03/— OT 0305 1--20;077t-0526 7 052315 0,28 — 0,23 + 0,00 — 0,09. + 0,17 + 0,18 — 0,29 — 0,34 — 0,43 — 0,34 + 0,02 — 0,09 
Värmland ../+ 0,03 — 0,12/+ 0,18 — 0,10 + 0,02 — 0,09 /— 0,15/— 0,04 — 0,10 — 0,14] + 0,03|— 0,03/— 0,34 — 0,42 — 05215 0,43 — 0,09 — 0,17 
Kopparberg +. + 0,15|+ 0,04|+ 0,10|-- 0,20'+ 0,17/+ 0,05! — 0,40 — 0,21/-+ 0,16/+ 0,15/-+ 0,03|— 0,01/— 0,26|— 0,24/— 0,61 — 05231] = 0,14/— "0195 
Gävleborg . .|+ 0,25 + 0,21|— 0,03! + 0,02! + 0,03/-F 0,05 — 0,27) — 0,15) + 0,16!|-+ 0,121— 0,09|— 0,11/— 0,09/— 0,10|— 0,27 — 0,10 — 0,10 — 0,16 
Jämtland . . . |+ 0,10 + 0,25! + 0,19] + 0,21/+ 0,09 + 0,21 — 0,17/— 0,09/— 0,13/— 0,04] + 0,071+ 0,13|+ 0,07 + 0,09/— 0,07. — 0,13/— 0,50/— 0,50 


Västernorrland — 1+0,53) — |+0,07] — + 0,29 — I+ 0,26] — |+ 0,10] — + 0,04 — + 0,30] — 1—- 0,05] — |= 0,56 
Västerbotten - FI + 05321 =? 1— 10509) 1= MI 0,46) == 020127 NR 003 dl 022 = 0,02 NES 0,44 
Norrbotten . . — F 0,17] — |=— 0;09] — + 011] — + 05332 — 1+0,38) — "1= 0508] = + 0532] = FORS 


Tableau XV. Coefficients decorrélatlion. Orge et temperature. 


Mars Avril Mai Juin Juillet Aott 
Gouvernemen t SE RE NR nd et sj ra ep En AA EE 
r v rd Nl fd 0 7 2 r 0 je 0 
GOlbland I sekel ae 0,07 012 0,04 | —0;021 — 0)257) = 0524 Östa — 056 0,39 | — 0548). — O;16ih= OMS 


| Malmöhus . . . .. .. — + 0,03 — 0,03 | — 0,15 | — 0,22 | — 0,43 | — OMG RE 0,46 0,24 0,43 0,14 | 0,41 
| Kristianstad . . . . . . + 0,15 | — 0,10 | -+ 0,12 | — 0,04 | 0,08 0,15 CI 0,30 | — 0,02 | — 0,06 | = 0,01) = 0,18 
| EFralland svar stöods fors. — + 0,30 | + 0,12 | — 0,02 | + 0,06 | + 0,06 | — 0,08 | — 0,42 | — 0,11 | — 0,34 | — 0,06] — 0,11 
Blekinge «= + . : ++ « «| + 0,10 | + 0,30 | -F 0502 | -+ 0,05 | = 0,04 | — 0,10 1 =" 0,32 | = "05381 — 05317 | == 0,36: = OMLolEAONA 
S. Kalmar-. . .« .« »« « «| + 0,21 | + 0,16 | -F 0507 | -F 0,03 | + 0105 | + 0,06 1:— 0,36 | =-0,389:1] — 0748 | = 0,50.) — 0;08iF- Of 


N. » a dör lärer fever et St OLD = + 0,18 — — 0,05 — = 014 — — 0,34 = at OL = 
Jönköping . . « « . « « , + 0,30 | + 0,13 | + 0,15 | + 0,05 | + 0,28 | + 0,40 | + 0,14 |. + 0,05 | = 0,00 = 0,02 + 0522 | + 0516 
Kronoberg. . ... . . —-0,02!] — = 0502 | — TE Nn a arr fn RR = 
DD. ALVSbOÖrg: 6 6 es cs = + 0,04 | + 0,11 | + 0,07 | + 0,09 | -+ 0,07 | + 0,16 | + 0,03 | + 0,34 | -F 0,27 | + 0550.) T 0542 
BORUS fö ec svössbiker vet konteras = — 0,03 — — 0,02 = — 0,04 — = 0 — — 0,13 = 
N; Alvsboörg I. «os mc. «| Fr 0,10 0,05!) 0,03] 030411 OF 0 0 rg 052 0,00 | — 0501 | + 0,15 | + 05138 
SKarabörp: = » fe enas pe — | — 0,00 | + 0,00 | — 0,11 | — 0,12 | — 0,13 | — 0,10  — 0,25 | — 0,36 | — 0,46 ; — 0,07 | — 0,06 
Östergötland . . . . . . + 0,19! — 0,01 | + 0,09 | + 0,01 | — 0,16 0:21 OSV 05231) — 0520 1 =10531-1 5 050611ER0DE 
Södermanland . . . . . = -F 0,01 | — 0,02 | — 0,05 | — 0,15 | — 0,18 | — 0,26 | — 0,33 | — 0,56 | — 0,65 | — 0,16 | — 0,23 
Stöckholm ; Ik0 fåt sd — + 0,08 | + 0,13 | + 0,11 | + 0,17 | + 0,19 | — 0,01 | — 0,01 | — 0,54 | — 0,54 | + 0,02 | + 0;02 
Uppsala: « «lbece fdr kills 028 = + 0,19 = + 0,11 — — 0,08 = — 0,29 = + 018 = 
Västmanland! =3>-Cx 5 > & — + 0,30 | + 0,24 | + 0,22 | — 0,02 | — 0,00 | + 0,03 0,02 | — 0,20 0,22] + 0,01 | +.0502 
ÖTOPLO = na er eve MATIAS — + 0,16 | + 0,21 | + 0,19 | + 0,04 | + 0,07 | + 0,18 | + 0,17 | — 0,17 | — 0,14 + 0,12 | + 0,13 


Värmland . . . . « « .« +0,29/ + 0,18 | + 0,16 | + 0,07 | — 0,10 | + 0,04 | + 0,13 | + 0,03 | + 0,07 | + 0,08 | + 0,26 | + 0,25 


Kopparberg . . « . « . | + 0,34 | + 0,29 | + 0,32 | + 0,32 | + 0,24 | + 0,28 | + 0,21 | + 0,04 | + 0,32 | + 0,34 | + 0,32 | + 0,38 
Gävleborg: : tba. ING st: -- + 0,30 — + 0,42 -— + 0,42) — | + 0;02 — + 0,05 — ++:0;06 
Jämtland «+... sc sÅc) — I++ 0,35) = | +'0,52)] — | +0,50) 1! J-F048] = 0 | HOZ IF IDE 
I”Västernorrlandi. «9.4 « sö — i 00L- — =0;001 = + 0539], — | -+ OIL — | 00 RO 
| Västerbotten. . - «+ . .-)+ 0271 — + 0,49] — 1+0;75)— |+ 0,59) — <+0:33) — 105 


I Norrbottens "sö. ante «= kit 0j04 — + 0,32 — + 0,30 — + 0,32 + 0,39 — + 0,21 — 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 517. N:0O 8. 85 
Tableau XVI. Coefficients de correlation. ÖOrge et eau tombée. 
Avril Mai Juin Juillet Aout 
Gouvernementii  , + , — SS — 
r 2 LF 0 r o $ 2 1 2 
Gottland + 0,07 + 0,06 + 0,48 + 0,49 + 0,50 4 0,49 + 0,12 + 0,08 — 0,41 — 0,31 
Malmöhus + 0,38 — 0,08 + 0,08 = 0:09 + 0,19 + 0,49 — 0,48 — 0,46 + 0,01 — 0,15 
Kristianstad 0:28 = 0:14 + 0,40 + 0,33 + 0,14 + 0,04 — 0,00 + 0,19 + 0.06 00 
Halland + 0,47 + 0,27 — 0,05 — 0,10 + 0,18 = 0:00 — 0,08 — 0,00 + 0,28 + 0,23 
Blekinge = 0527 — 0,01 — 0,08 + 0,05 + 0,16 + 0,21 + 0,02 — 0,14 + 0,10 + 0,22 
S. Kalmar + 0,47 + 0,40 + 0,61 + 0,56 + 0,16 + 0,15 — 0,05 + 0,00 — 0,17 — 0,16 
N. + 0,14 — + 0,37 = 4 0,02 — + 0,17 -— — 0,13 — 
Jönköping OG 00254 01 EO ST I EKO 2 010201 Off] 0520 | + 0522 | —+ 0511 
Kronoberg = VO = + 0,27 = + 0,30 = + 0,40 — + 0,21 — 
S. Älvsborg - + 0,53 + 0,36 — 0,11 — 0,13 OM — 0,04 — 0,37 — 0,29 — 0,14 — 0,31 
Bohus — 0,05 — — 0,09 + 0,35 = + 0,28 — — 0,09 = 
N. Älvsborg + 0,25 + 0,22 + 0,04 + 0,03 + 0,38 + 0,34 + 0,01 + 0,08 — 0,05 — 0,01 
Skaraborg + 0,12 + 0,03 + 0,17 + 0,33 + 0,36 + 0,30 + 0,13 + 0,41 + 0,13 — 0,01 
Östergötland + 0,45 + 0,35 + 0,25 + 0,48 + 0,11 — 0,03 — 0509 + 0,21 + 0,08 — 0,17 
Södermanland + 0,11 + 0,12 + 0,21 + 0,24 + 0,09 + 0,12 + 0,44 + 0,53 — 0,04 — 0,05 
Stockholm + 0,14 + 0,11 + 0,17 + 0,18 + 0,38 + 0,42 + 0,38 + 0,39 — 0,09 — 0,10 
Uppsala + OM = 4- 0,20 = + 0,44 - a SK) = — 0,08 = 
Västmanland + 0,11 + 0,07 + 0,11 + 0,13 + 0,35 + 0,37 + 0,30 + 0,35 — 0,12 — 0,15 
Örebro + 0,11 + 0,03 + 0,16 + 0,18 — 0,06 — 0,02 + 0,06 + 0,18 — 0,02 OL 
Värmland + 0,18 + 0,18 0122 + 0.17 + 0,27 + 0,27 — 0,20 + 0,05 — 0,20 — 0,36 
Kopparberg - + 0,20 + 0,18 — 0,05 — 0,07 + 0,21 + 0,25 — 0,03 + 0,09 ="019 ="0.23 
Gävleborg — — 0,03 -— — 0,18 — + 0,30 — + 0,02 - — 0,11 
Jämtland - == — 0,07 — + 0,11 = + 0,15 — — 0,14 — — 0,43 
Västernorrland — — 0,01 — 015 = + 0,14 = + 0,07 — — 0,24 
Västerbotten — 0,20 -— — 0,14 — + 0,03 — — 0,06 — = 0.27 
Norrbotten + 0,08 — — 0,12 = + 0,43 = — 0,02 — — 0,43 = 
Tableau XVII. Coefficients de correlation. Avoine et température. 
Mars Avril Mai Juin Juillet Aotlt 
Gouvernement ee —— = = SE i = 
5 D r 0 2 Yr o r 0 r 0 ” 0 
Gottland — 0,11 | — 0,18 | — 0,04 | — 0,02 | — 0,13 I — 0,12 | — 0,68 | — 0,69 | — 0,42 | — 0,40 | — 0,28 | — 0,30 
Malmöhus + 0,35 | + 0,07 | — 0,01 | — 0,10 | — 0,30 | — 0,46 | — 0,28 | — 0,59 0,29 0,46 0,12 — 0,31 
Kristianstad -. =—=10:011' =" 0:17 0503 | == 0507 | — "0520 0,24 0,29 0,40 0,10 0,16 = — 0,11 
Halland — + 0,21 | + 0,10 0,01 0,18 0,38 | — 0,23 — 0,70 — 0,18 — 0,38 — 0,06  — 0,29 
Blekinge - -L- 0,01 | + 0,12 | — 0,15 — 0,12 | — 0,19 | — 0,24 | — 0,35 | — 0,37 | — 0,28 0,29 0,20 0,18 
S. Kalmar -. + 0,25 | + 0,19 | + 0,17 | + 0,13 | — 0,05 | — 0,05 | — 0,26 | — 0,30 | — 0,28 — 0,28 | + 0,04 | + 0,01 
NE » SÅ + 0151 + 0507.) + 0,24 | + 0,02 | — 0515 | — 0,06 | — 0,26] — 0,29 | — 0,25 | — 0,26 | + 0,25 | + 07,29 
Jönköping . . ye I + 0,21 I++ 0,08 | + 0,00 | — 0,12 | + 0,19 | + 0,20 | + 0,00 | — 0,11 | — 0,12 — 0,13 | + 0,34 | + 0,32 
Kronoberg . . - «| + 0,29! + 0,20 | + 0,21 | + 0,19 | — 0,11 | — 0,13 | — 0,10 | — 0,15 | — 0,07  — 0,11 | + 0,14 | + 0,10 
SJ Alvsborg: « « « 5 — 1019 I 4 0,06 | + 0,00 0,01 0,06 0,08 0,33 | + 0,00 — 0,16 | + 0,30 + 0,17 
BORUS's di, SLÅ « s — 0,04 = — 0,11 -- — 0,20 -— — 0,20 — — 0,26 -- — 0,15 — 
N: Älvsborg . . . 0,03 0,07 0,19 0,24 0,30 | — 0,29 | — 0,52 | — 0,44 | — 0,48 | — 0,51 | — 0,22 | — 0,25 
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Mars Avril Mai Juin Juillet Aout 
Gouvernement 


Skaraborgs ssmes eri st = — 0,07 | — 0,07 | — 0,04 | — 0,15 — 0,17 | — 0,25-| — 0,37 | — 0,34 — 0,48 | — 0,09 | — 0,08 


Östergötland . . . » « » + 0,13 | — 0,01 | + 0,13 + 0,08 0,24 0,27 0,09 | — 0,18 | — 0507 — 0508 | + 0,22! + 0,23 


Södermanland . . ... — + 0513 | -F 015 )-F 0,09) = 0.131 — 0.151 — 05251) — 058411— 105401) = "05451 T0:03NE-L0F02 
StOCKkhOlM 6. e. elkted le ENG — + 0,28 | -+- 0,24 | + 0,23 | + 0,10 + 0,12 | — 0504 | = 0506 | — 0535 | = "0535 | + 0509] + 0508 
Uppsala . « .« » s + 2 +| — | + 0539) + 0,39 | + 0;61 | + 0,22.) + 0,20 | — 0,15 | — 0;09 | = 0,31] — "0,29 |' + 0,18 EON 
| Västmanland -. . . .. = + 0,34 | + 0,28 | + 0,25 | — 0,03 | + 0700: | — 0,04 = 0,16 — 0,20 — 0,24 [EE 0,00 | + 0,03 | 
ÖTebrö da durcsar eter sk — + 0,06 | + 0,23 + 0,21 | — 0,07 | — 0,05 | -- 0,03 | — 0,07 | — 0,20 | — 0,22 I + 0,10 | + 0,10 


Värmland . -« » « »« « « | + 0,18 | + 0,13 | + 0,01 | — 0,02 | + 0,10 | ++ 0,10 | — 0,02 | — 0,06) — 0,39 | — 0,42 | = 0,0351 = 0503 
Kopparberg . . » « « «| + 0,43 | + 0,38 | + 0,37 | + 0,39 | + 0,19. | + 0,32 0107 =1-10105 + 05101] + 0511 VF 0505NERT 02E 


Gävleborg =: s a «ms eve — + 0,32 = + 0,40 — + 0,42 = + 0,24 — — 0,08 =— + 0,21 
Jämtland = «+ & se stå | Ve + 0,40 | + 0,62 | + 0,67 | + 0,56 | + 0,52 | + 0,39 | + 0,45 | + 0,51 | + 0,56 | + 0,66 | + 0,64 
Västernorrland . . « .« «| + 0,07 | — — 0,05 = + 0,33 = + 0,20 == + 0,26 = + 0551 = 


| Västerbotten : «= . s . — + 0,09 — + 0,38 = + 0,71 — + 0,52 — + 0,27 — = 0529 


Tableau XVIII. Coefficients de corrélation. Avoine et eau tombeée. 


Avril Mai Juin | Juillet Aotöt 
Gouvernement — - RER = | AIN 
7 0 7 0 7 0 du 0 då 2 
| 
Gottland . . . . . + 0,08 — 0,02 + 0,48 + 0,51 + 0,50 + 0,49 + 0,27 | + 0,22 — 0,38 = 0588 
Malmöhus, CS: ee Ål 10140 — 0,10 + 0,18 + 0,15 | + 0,26 | + 0,24 — 0,42 — 0,29 — 0,04 — 0,21 
Kristianstad -. . . + 0,03 — 0,19 + 0,39 20,33. 140,19) C-Fr0518 + 0,01 + 0,11 — 0,06 — 0,21 
Halland. s secs 4039 + 0,16 | + 0,07 SEO (0 na S NÖRRE | + 0,09 + 0,03 — 0,01 + 0,18 + 0,04 
Blekinge . - « « «| — 0,29 — 0,11 + 0,11 -F 0,21 | + 0,19 + 0,24 + 0,08 — 0,01 — 0,06 — 0,00 
S. Kalmar + 0,26 | + 0,00 + 0,48 = 0,42 | =0;23 10:28 = 0,12 — 0,06 = 0535 — 0,39 
N. » åran is Jarl ak OFND + 0,11 + 0,42 + 0,43 | + 0,16 | + 0,10 + 0,04 + 0,19 — 0,28 — 0,44 
Jönköping + 0,15 + 0,04 + 0,01 + 0,00 | + 0,27 + 0,14 + 0,08 + 0,28 + 0,18 | + 0,13 
| Kronoberg . . . « — 0,07 — 0,19 + 0,20 + 0,19 | + 0,31 | + 0,23 OO EERO + 0,01 — 0,01 
St Älvsborg . « . » | + 0,38 + 0,13 + 0,31 + 0,42 + 0,38 | + 0,24 + 0,08 + 0,18 + 0,36 | + 0,25 
| Bohus «= «cc ss stole 0105 — + 0,13 - +0,37 | — + 0,38 — — 0,03 — 
N.: Älvsborg" = + «| + 0,15 + 0,13 + 0,21 + 0,20 + 0,56 | + 0,54 + 0,40 + 0,48 + 0,14 + 0:10 
| Skaraborg . . - - | + 0,06 — 0,02 + 0,22 + 0,33 | + 0,55 | 0,52 + 0,24 + 0,45 + 0,14 + 0,04 
Östergötland . . .!| + 0,17 + 0,00 + 0,30 + 0,42 2017 KN 0,08 + 0,04 + 0,25 — 0,03 =I021 
Södermanland + 0,19 + 0,15 Fr 0,36 + 0,44 | + 0,17 | + 0,23 + 0,30 + 0,38 — 0,28 | — 0,34 
Stockholm +'0,24 | + 0,16 | + 0,24 | +0;25 | +0,33 | + 0,37 | + 0,31 | + 0,34 | — 0,21 |u—0522 
Uppsala + « «20.| 4+0j07 | +H0190 | 40,23 1 + 044 | -H035 -+Fl0,41 | 0,38 | + 0,31 | — 01091 |D 
Västmanland + 0:27 + 0,19 + 0,29 -F 0535 + 0,43 | + 0,50 + 0,19 + 0,31 — 0,06 =! 002 
Örebro + 0,05 — 0,06 + 0,18 + 0,20 | + 0,24 | + 0,25 + 0,18 + 0,36 — 0,00 — 0,12 
| Värmland + «+ «| — 0,03 -— 0,05 + 0,01 == 03001 046 + 0,46 4 0,49 + 0,60 + 0,01 sE0528 
Kopparberg =. .- «| + 0,06 + 0,01 — 0,06 — 0,09 + 0,49 + 0,58 + 0,16 TA053A + 0,06 — 0,12 
I Gävleborg! = » '. — + 0,09 — + 0,03 — IE 0533 — + 0,17 — —- 0,14 
Jämtland. = css -=0016 — 0,24 + 0,14 + 0,08 4 0,08 + 0,09 — 0,23 — 0,16 — 0,46 — 0,49 
Västernorrland . .| — 0,19 | -— — 0,21 = + 0.01 = + 0,07 — — 0,22 | = 


| Västerbotten . . . — Kran — — 0,24 — 1003 -— — 0,00 — — 0,03 
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SÖNNENSCHEINDAUER 
IM MITTELSCHWEDISCHEN OSTSEEGEBIET 
LITT EEG 


J. WESTMAN 


MITGETEILT AM 14. FEBRUAR 1917 DURCH H. E. HAMBERG UND N. EKHOLM 


STOCKHOLM 
ALMQVIST & WIKSELLS BOKTRYCKERI-A. Ir 


4 J. WESTMAN, SONNENSCHEINDAUER IM MITTELSCHWEDISCHEN OSTSEEGEBIET 1911—1916. 


2. Die Sonnenscheinautographen und die Streifen. 


Der Sonnenscheinautograph C4; wurde am 29. Juli 1911 an der Volkschule Sö- 
dervärn, etwa 1 km siädlich von Wisby, aufgestellt und ist dort bis zum 4. April 
1915 in Tätigkeit gewesen. Die Meereshöhe kann nach vorhandenen Karten auf 
48 m geschätzt werden. Die Entfernung vom nächsten Punkt des Ostseeufers ist 1 
km. Der regelmässige Verlauf der Registrierung wird von keinen terrestren Gegen- 
ständen in nennenswerter Weise beeinträchtigt. 


Tabelle 1. — Die Konstanten der Stationen und der 1904—1916 benutzten 
Campbell-Stokes schen Sonnenscheinautographen. 


Stockholm Ekeby Häfringe 


I 
Station : SIA fsT Te Ers St elek SVENSK AE TeN | Wisby | 
rg OSA Är 5 "| (Skansen) Leuchtfeuerstelle (Södervärn) | 
| | | | 
| Nördliche Breite . | 59” 19'.6 rd SR | 58” 36'.0 bir 
| | 
Länge, östl. von Greenwich . | 18 CSE | 163913 17” 19'.25 13 189174 
| Entfernung in km von-Stockholmi ik. I. Ho: | == | 99.6 | 92 6 | 189.7 | 
| Ekebys vatod Rader — | — | 45.7 | 5eg 
| Fäfringe b-sn > sted — — — | 2 
| Sonnenscheinautograph Campell-Stokes . . . . . | C, C [95 Cz (OM 
| Meereshöhe, Mm. . «os so vv Sp ae br | IOK Eee Rn | 31 73 73 | 48 
| Höhe der Glaskugel uber dem Boden, m . . «| 38 6.5 dgr [ES 1.5 | 15 
| Diameter der Glaskugel, mm . « ss src sc or | 101.0 | 96.0 | 96.0 96 0 | 96 0 
| Farbe der Glaskugel . | rs er | Farbenlos | Blaugrän SE | Farbenlos | 
| Empfindlichkeitskonstante 4 Kenan on kal 3 fa | 0:37 | 0.30 0,52 0.32 | 0.32 
| Minut X em” | | | | | 
Eingekautft im Jahre bred. Sk 0 CSESACTELS | 1882 1912 | 1909 1910 | 1911 | 
Anfang der Beobachtungsserie . . . « . « . . . | 1904, Juli I | 1912; Juni I | 1909, Nov. 28 1911, Juli 20 | 
Länge der Beobachtungsserie am 31. Dez. 1916, Jahre | k2:5 | 4.6 al | 3.7 
11/7; 1904—29?/3; 1909. ? 9/7 1909-—-2/:2 1916. 3 ?8/,1-1909—2/+2 1913: 2 1912 und !/i 1914—52!/12 1916. 


5 29/7 1911—'"/4 1915. 


Der Sonnenscheinautograph C; wurde am 1. Juni 1912 auf Ekeby auf der kilo- 
meterbreiten Landzunge zwischen den Seen Yngaren (48 km?) und Hallbosjön (13 km”) 
aufgestellt. Die Höhe iber diesen Seen ist 12 m, die Meereshöhe beträgt 31 m. 
Die Entfernung vom nächsten Punkt des Ostseeufers ist 31 km und von der Bucht 
Bråviken 21 km. Die Station Ekeby liegt somit ebenso wie die Station Stockholm 
im Kästensaum des mittelschwedischen Tieflandes in einer seereichen Gegend. Um 
7.40—8.10 p. m. ist die Registrierung einige Male von einem Baum abgeschnitten 
worden. Ubrigens wird die Registrung von keinen terrestren Gegenständen gestört. 

Die Sonnenscheinautographen C', in Stockholm und C; auf Häfringe sowie ihre 
Aufstellung habe ich fräher beschrieben.! 


! Durée et grandeur etc., p. 4; Sonnenscheindauer etc., p. 4. 
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Verschiedene fär die von mir benutzten Sonnenscheinautographen und fär die 
genannten Stationen charakteristische Konstanten und Angaben findet man in der Ta- 
belle 1 zusammengestellt. 

Sämtliche Streifen, die ich 1911-—1916 fär die Registrierung der Sonnenschein- 
dauer verwendet habe, sind von R. FuEess, Steglitz-Berlin, geliefert worden. Da es 
indessen notwendig war, die Streifen zu verschiedenen Zeiten und in kleinen Mengen 


Tabelle 2. Zeitkorrektionen in Wisby und auf Ekeby. 


Mittlere Zeit = Registrierte Zeit + Korrektion. 


NYE Sibey | E k.e by 

SM Uhr Autograph | Te Uhr Eh 
MEn na he Ciol M. E. Z (cf 

1913 | I OMin. | Min: | 1915 | Min: 

[i Heberg flinar Irblivon få. + 7 FF 2 filkEebrill7 Gee 11.50, sa I) -B25 
| ÅT da 8507 rön Filreeste LO + 5. | Art esbanign lt LSS ar) Tr 
11 [FOSTRAN 2 Red: ch SKI 00 Lp + 25 

21 pla ÄT RS | TRE ARN izälED HE 

[EMarz” OMM 192 ARE pa TOS] 10 | 4.22 p. | +20 
a BRT DINSRTN ENIRO UPNäre Ya VR ÖA NE 

Sör. IN, INIEG:olip | APO SFR SOS. EL 

Jiunagi [14450 salt | 8.15 Pp. = 18 ast 1615. 6.30 a. + 15 
20 ds p. 0 +10 | OO Prel 16 

24 JEN EN — 4-4] VÄSSA 0.40, p. | +18 

10.13 a. = fö OL ana le 6.20 p. + 6 

1.50 p. 0 + 4 | SEE lillsga, MRS 

SMAL OSD: 0.2 GRS SEA 3 6.25 a SLR 

6.21 p. ID) TA2 | 11.54 a + 10 

8.0 p. 0 + 3 | 7 6.23 a + 8 

26 6.47 a. + 2 —- 1 7.45 Pp + 12 
T:320p, = (0) Sr 8.10 p a 0) 


zu verschaffen, war es nicht möglich, immer identische zu bekommen. Der Haupt- 
sache nach ist die Farbe der Streifen entweder hellgrau mit blauem oder blaugrinem 
Ton F' und zwar während des grössten Teils der genannten Periode oder dunkel 
himmelblau F" gewesen. Die Streifen F” sind zu folgenden Zeiten angewendet worden: 
in Stockholm '!2/—'!5/9 1914 und '/s—"/e 1915; auf Häfringe !2/+—?/9 1915; auf Ekeby 
Ye tor 1914 und-??/s&—?4/8 1915; in Wisby ””/s—"/9 1914. 

Die Verschiedenheiten der F'-Streifen därften von geringer Bedeutung sein. 
Eine Reduktion der mit F"-Streifen registrierten Sonnenscheindauer auf den Wert, 
den sie gehabt hätte, wenn die F'-Streifen verwendet worden wären, kann nicht 
durchgefährt werden, da ich nicht Gelegenheit gehabt habe, die relative Empfind- 
lichkeit der Streifen zu untersuchen. : 
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3. Die Korrektionen und die Fehler der Messungen der Sonnenscheindauer. 


Die Zeitkorrektionen k, der Registrierung mit C, in Stockholm und C, auf 
Häfringe 1911—1916 sind von etwa derselben Grösse und Anzahl wie 1907—1910 
(1. c., p. 7). För Ekeby sind die Zeitkorrektionen zahlreicher, fär Wisby aber, na- 
mentlich im Jahre 1914, spärlicher. Die Tabelle 2 gibt fär die verschiedenen Streifen- 
formen Auskunft uber die Anzahl, die Grösse und die tägliche Variation der Zeit- 
korrektionen in diesen Stationen. Fär Wisby werden sämtliche Zeitkorrektionen 
während der Monate Februar, März und Juni 1913, för Ekeby nur fär ein paar Tage 
in denselben Monaten 1915 in der Tabelle 2 angegeben. 

Es mag daran erinnert werden, dass ein Fehler Ak, der Zeitkorrektion k, die 
Ablesung der Registrierung am Anfang und Ende der verschiedenen Stäcke der 
Brennspur beeinflusst. Verläuft somit die Registrierung während eines ganzen Tages 
ununterbrochen, können nur die äussersten Stundenwerte fehlerhaft werden. Aus- 
nahmsweise beträgt dabei der Fehler Ak, 15 Minuten; im allgemeinen ist jedoch die 
obere Grenze dieses Febhblers 5 Minuten. Wenn die Registrierung intermittent ist, 
muss auch auf die Zeitkorrektion der zwischenliegenden Stundenwerte Ricksicht ge- 
nommen werden, was eine gewisse Schwierigkeit bietet, namentlich wenn k, eine be- 
trächtliche tägliche Variation aufweist. Im allgemeinen bewirkt dann der Fehler Ak, 
nur eine Verschiebung der abgelesenen Sonnenscheindauer von einer Stunde auf die 
nächste. 

Die Uberleistung der Sonnenscheinautographen durch die Verlängerung der 
Brennspur infolge der Ausdehnung des Sonnenbildes auf dem Streifen ist beim Ab- 
lesen beräcksichtigt worden. Wenn die Registrierung bei starker Sonnenstrahlung 
intermittent ist, wird dieser Fehler der Campbell-Stokes'scehen Sonnenscheinauto- 
graphen von wesentlicher Bedeutung.' Angenommen, dass die Sonne mit voller 
Stärke (Q>1 Gr.-Kal. pro Min. und cm”) während t Minuten durch ein Loch der 
Wolkendecke strahlt, dass die Breite der Brennspur 3 mm und der Abstand der 
Stundenstriche des Streifens 18 mm beträgt, so entspricht die Länge der Brennspur 
nicht t£ sondern t+ 10 Minuten. Beim Ablesen muss somit eine Korrektion &k, von 
+5 Minuten der registrierten Zeit fur Anfang und Ende der Brennspurstäcke zuge- 
fögt werden. Meistens jedoch ist der Verlauf nicht so extrem. Der Betrag dieser 
Korrektion Fk. hält sich in der Regel zwischen 0 und 3 Minuten. Der Fehler Ak; 
dieser Korrektion kann auf etwa 1 Minute geschätzt werden. 

Bisweilen läuft die Brennspur in eine kaum zu beobachtende braungefärbte 
Linie aus. Es ist dann nicht möglich, den Moment genau zu bestimmen, wo die 
Registrierung angefangen oder geendet hat. Der hierduch bewirkte Fehler Aks; in der 
gemessenen Sonnenscheindauer ist oft auf 5 Minuten, in Ausnahmefällen auf 30 Mi- 
nuten zu schätzen. 


1! MARTEN, W.: Zur Frage der Sonnenscheinautographen und der Zuverlässigkeit ihrer Angaben (Bericht 
uber die Tätigkeit des K. Preuss. Met.-Inst. 1911, Berlin 1912). 
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Die Ablesung der registrierten Sonnenscheindauer ist von mir gemacht worden. 
Ich glaube behaupten zu können, dass die Ablesungsfehler Ak, von geringer Bedeu- 
tung sind. 

Zu den genannten zufälligen Fehlern, die aus den Monats- und Jahressummen, 
der Hauptsache nach, eliminiert sind, kommt ein systematischer Ak, der von einem 
Mangel der Campbell-Stokes'scehen Sonnenscheinautographen herrährt. Angenommen, 
dass die Mittellinien der Streifen auf einer mit der Glaskugel konzentrischen Kugel- 
schale liegen, so trifft dies nicht genau fär die äbrigen Teile der Streifen zu. Das 
Brennvermögen"' des Sonnenbildes hängt somit von seinem Orte ab und die gemessene 
Sonnenscheindauer wird eine Funktion der Streifengattung und der Lage der Brenn- 
spur. Beim Ubergang von der einen Streifengattung zu der anderen habe ich auch 
öfters gesehen, dass die Sommerstreifen in den äussersten Tagesstunden eine längere 
Sonnenscheindauer registrieren können als die Frählings- und Herbststreifen. 


4. Die Empfindlichkeitskonstante der Sonnenscheinautographen. 


Es sei bei wolkenfreiem Himmel um die Sonne die Stärke der Sonnenstrahlung 
q Gramm-Kalorien pro Minute und cm”, wenn das Braunbrennen des Streifens am 
Morgen beginnt oder am Abend endet. Es sei weiter angenommen, dass dabei der 
Streifen trocken ist, sowie dass Windstille herrscht und die Lufttemperatur 0” ist. 

Fäör die Konstante q4 der Sonnenscheinautographen C',, CO; und C4; habe ich fräher 
die Werte 0.35, 0.55 und 0.25 gefunden.?” Dem ersten Wert liegen zum Teil direkte 
pyrheliometrische Messungen zu Grunde, die beiden letzteren haben sich aus den 
Mittelwerten der Strahlungsstärke ergeben. 

In den Jahren 1912 und 1913 habe ich in Nyköping (9 = 58" 45'.4 N, ) = 17" 1'.3 
östl. Länge von Greenwich) die Stärke der Sonnenstrahlung mit dem Ångström”schen 
Kompensationspyrheliometer N:o 152 gemessen. In einigen Fällen ergibt sich daraus 
die Strahlungsstärke in dem Augenblicke, wo die Registrierung der Sonnenschein- 
dauer aufgehört hat, wie dies aus der Tabelle 3 näher hervorgeht. Dabei ist ange- 
nommen worden, dass die Stärke der Sonnenstrahlung auf jeder Station bei gleicher 
scheinbarer Sonnenhöhe dieselbe ist wie in Nyköping. Fär Ekeby und Häfringe 
därfte diese Annahme gute Mittelwerte liefern. Infolge der grösseren Entfernung 
kann dagegen, besonders bei tiefstehender Sonne, der Betrag der Strahlung in Ny- 
köping und in Stockholm bezw. in Wisby bei gleicher scheinbarer Sonnenhöhe sehr 
verschieden sein. Hierzu kommt fär Stockholm eine lokale Schwächung der Strahlung 
infolge der atmosphärischen Truäbung durch Staub und Rauch der Stadt. 

Die in Tabelle 3 angegebenen Zeiten bezeichnen den Augenblick fär das Aus- 
laufen der Registrierung, die jedoch vielleicht in gewissen Fällen von Wolken am 


1 StruB, W.: Uber Mängel der Campbell-Stokes'schen Sonnenscheinautographen (Met. Zeitschr., 1910, 
PED) 
> Sonnenscheindauer etc., p. 9. 
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Horizonte abgeschnitten worden ist, worauf die Differenzen der Q-Werte der Tabelle 3 
wenigstens teilweise zuräickzufihren sind. Ubrigens sind die Zeitangaben der Tabelle 3 
unsicher auch infolge der zufälligen Fehler Ak, und Ak;, die oben beschrieben wurde. 

Es leuchtet ein, dass die Empfindlichkeitskonstante 4 kleiner ist als das Mittel 
der Q-Werte der Tabelle 3. Mit Rucksicht auch auf die obenerwähnte Berechnung 
von q, därfte diese Konstante den Betrag haben, den man in der Tabelle 1 findet. 


Tabelle 3. Berechnete Stärke Q der Sonnenstrahlung beim Aufhören der Registrierung. 


Nach den Messungen der Sonnenstrahlung in Nyköping in Gramm-Kalorien pro Minute und em? in den 
Jahren 1912—1913. 


| | C, | (CÉ | C, | & | C; 
| Tag É | SVR [GE | 4 JE 
| 135 LO Ar rna N RR IR I EO Uhr | Q | Uhr Q 
1912 | Nachm. | Nachm. | Nachm. | Nachm. Nachm. | 
| September 1. . +| — SE = le hh då 0.35 4.40 0.37 
Sue SAO 0.44 | 3.25 0.47 4.28 0.33 = — 4.15 0.36 
Zällgha ån | 3.30 0.49 | Su läl 0.55 — = — — — — 
24: a cl, 310 0.41 = = = — I = = 3.30 0.40 
Ass sur — = — -- SC RR a OSS — - — — 
RE SRA | IJAT SES = 2.50 0.56 3.45 0.34 [NE = 3.45 0.31 
280 0.51 3.0 0:59 fl Sä UE OA: 3.42 oxo lära ME 
205 | 3.30 0.46 2.54 0.59 0 | = 3.48 0.42 3.58 0.37 
| Oktober : 9... «|: — - | - — — EE — 3.41455)l 10:36 
Mittel | 0.46 0.55 | 0.37 040 0.36 
| 1913 | 
| Januar 03 ar | 2.838 | 0:50. | — — | — | — — — Sko) 0.37 
läRebruart atoll | = — ill, dr42 0.53 3133 fill 10.49 8.37) Fiore OAS 3.48 0.42 
22 lg 0.46 3.55 0.39 3.58, 0.40 4.0 | 0.39 | 3,58 0.40 
März STR | 3.58 0.50 3.43 0.57 4.6 | 0.48 412001 0:40 a ER = 
| Mai 3 55 0.50 I 22 6.20 | 031 6.30 0.26 | 6.25 0.30 | 
| JAS | = = 6.50 | (0.41) 6:35. II IN i0A7 6.38 0.46 7.8 0.36 
| Dezember 7 . || I Sa = | LAN = | — — = 2.0 0.34 
Mittel | | 0.49 - | | 0.48 0.41 0.40 | 0.35 


Standorte der Sonnenscheinautographen 1912—1913 und Entfernung von Nyköping: C, in Stockholm (Skansen), 
89 km; C, auf Häfringe, 25 km; C; auf Häfringe in 1912 und in Wisby 1913; C, in Wisby, 147 km; C; in Ekeby, 23 km, 


- 


5. Vergleichung der benutzten Sonnenscheinautographen. 


In Juli-Dezember 1910 habe ich die Sonnenscheinautographen C, in Stockholm 
und C- auf Häfringe mit Höälfe von einem dritten C; verglichen. Das Resultat war 
der Hauptsache nach S,= 0.872 S3('/1—"!?/& 1910), und S;=0.801 S3 (”"/s—"/11 1910). Mit 
S, (n=1, 2, 3, 4 und 5) wird die mit dem Sonnenscheinautographen C, registrierte 
Sonnenscheindauer bezeichnet. 
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Diese Vergleichungen wurden in der Weise weitergefährt, dass C3; 1911 neben 
C, in Stockholm, 1912 neben C; auf Häfringe und 1913 neben C, in Wisby die Son- 
nenscheindauer registrierte. Dabei wurden immer, wie auch im Jahre 1910, Streifen 
von derselben Farbe in den beiden zu vergleichenden Sonnenscheinautographen ver- 


Tabelle 4. Vergleichende Messungen der Sonnenscheindauer mit den Sonnenschein- 
autographen C,, Ca, C3 und Cs. 


Sn ist die mit dem Sonnenscheinautographen C, registrierte Sonnenscheindauer. 


I 


Stockholm Häfringe I Wisby 
Periode suv ÖS | [FS PR lade | 
1 | S3 | Så | S2 S3 | SÅ Si S | Så 
1910 | 1910 1910 | 
Juli il-Aupustil84 i, sc se IRS Se 0.872] — | — -- — SN 
August 21—September 30... «| — | — == | 48.0 | 190.4 | 0.782 | — SE 
Oktober 1—-November 6 +... — | — | = 88.5 | 105.9 | 0.836 = = | sr SR | 
November 30—Dezember 31| 17.5 | 25.1 0.697 = Til — — = SR = 
1911 | 1912 | 1913 | 
Januarbil - oc oc es : 43.6 52.0 0.838 | 2115 36.2 0.594 | 15.6 | 15.5 | 1.006 | 
IBODFUaR < os I ej . Wo 45.5 49.8 0:914 30.5 42.5 0.718 | 74.3 | TS IFE 1008 
INTER LESS fören 22 301995 63.7 Järn SOA | EA AN fr RAR 
ADELNS od gl | 104.7 119.0 | 0.880 185.4 | 225.3 0.823 | 2117 207.0 | 1.023 | 
SLL ARR jar a 280.0 | -307.0 | 0.912 | 133.8 | 157.7 | 0.848 | 3263 | 3310 | 0.986 | 
une attt hela. Ån 18050 (49 223190 Au 0:stroln IETSk | 200 or0:735 |, -287.1 | J263:2 | 1.015 | 
IN TG SA SIS 251.1 | 283.838 | 0.885 | 184.7 213.1 0.676 189.9 194.7 |—0.975 | 
MÄliSust)r SES Bisse: 245.5 | 278.3 | 0.882 | 45.9 86.7 0.529 | 223.0 | —230.0 | 0.970 
September .« . . . » « a 137.1 148.5 019235 I. 95 137.3 0.664 | 146.5 147.1 | 0.996 
OEfobörkottere ot 94.1 105.0 0.896 | 21.4 41.4 0.517 | 93.5 93.6 | 0.999 
November . . . . «. & 26.6 31.3 0.850 5.6 25.2 0.222 | — 34.5 34.9 0.989 
ID rt rr 4.8 5.2 0.923 | 0.0 6.4 0.000 | (25.7) (25.7) = 
Januar—Mal is avs & eo ivneyie 596.2 650.8 0.916 | —434.9 537.5 0.809 | 757.4 749.7 1.010 
FunisalDosembert ed 940.7 | 1076.0 | 0.874 | 496,9 | 7716 | 0.644 | 980.:2 | 989.2 | 0.991 
I 
ahr. AG ANDAS | 1536.9 | 1726.8 | 0.890 | +931.8 | 1309.1 0.712" IT876l | 1738.9 | 0.999 


wendet. Das Resultat der Vergleichung findet man in der Tabelle 4 zusammen- 
gestellt. 

Es geht aus der Tabelle 4 hervor, 1:o dass C; und C, fast identische Resultate 
geben; die Differenz S,—S; beträgt fär die Monatssummen 1913 höchstens 3 Prozent 
ihrer Mittelwerte, fär die Jahressumme ist diese Differenz ohne jede Bedeutung; 2:0o 
dass man fär die Jahressumme 1911 S,=0.890 S; hat; 3:o dass C, in Vergleich mit 
C,, C3; und C, unempfindlich ist; indessen ist dabei zu bemerken, dass der Vergleich 
von C, und C3; im Jahre 1912 stattfand, wo die Stärke der Sonnenstrahlung von 
Mitte Juni ab sehr geschwächt war. 
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Ehe C, zur Verwendung in Wisby kam, wurde er mit C; auf Häfringe 4. Juni 
—15. Juli 1911 verglichen. Es zeigte sich dabei (Tabelle 5), dass C, durchschnittlich 
längere Sonnenscheindauer in allen Tagesstunden registrierte, dass aber die Differenz 
S,—S3 in den ersten und letzten Tagesstunden am grössten war, wo die Stärke der 
Sonnenstrahlung einen Betrag zwischen den Empfindlichkeitskonstanten der beiden 
Sonnenscheinautographen hatte. Fär die Totalsumme war S,= 0.840 S, oder, wie oben 
gesagt, ebensogut S,=0.840 S;. In voller Ubereinstimmung hiermit steht S;-—0.s35 5; 
bei normaler Strahlung in der Zeit März—Mai 1912 (Tabelle 4). 


Tabelle 5. Vergleichende Messungen der Sonnenscheindauer auf Häfringe mit den 
Sonnenscheinautographen Cs und C,. 


Sa ist die mit dem Sonnenscheinautographen C, registrierte Sonnenscheindauer in Stunden. 


| Juni 1911 Juli 1911 | 1911 | 


Periode RR EEE da I Lt AN ES : 
| 4-5 | 6—10 | 11—15 | 16—20 |-21—25 | 26—39 | -1—5 | -6—10'| 10=15"| Juni 4=Julil5 | 
Se EN2T:a 26.8 | 24.5 | 43.7 2107 | 21.9 | 26.4 43:5S 207 265.5 
SG Jö 31.1 jur 349 28.5 | 49.8 28.2 28.7 31.14 HEED | 34.0 316.0 | 
SES | 0.28 | 0.77 | 0.86: «SE 0:88 300 | 0.76 | 0.85 cjöt 0.87. | . 0.87 0.840 
Störde | 395: Nera sal | 8 a | HÖR 11 a. /Midd.| 1 I pal bn 5 per RS 
SErRCe Käg | | | (6 | 1 pj 2P PT EP: PR SP EN 
| | | | | | | RA oe | 
S, 0.6 | 8.0 | 13.0 | 15.9 | 19.0 | 23.9 | 23.0 | Ze a | ES | 18.6 | 15.0 | 13.3 | 6.5) 0.0 
| Så 5.5 | 12:9 | 15.5 | 17.6 | 20:0 | T25:3 | 24.8 | 2 | 23:82 | 22.9 | 24.5 | 20.6 16.8 | 17.8 | 14 
| SS, KN NT na fe AEA Get SNES SN [.5 | 24) 200 18) FASOS 


Unter Beräcksichtigung sämtlicher Vergleichungen findet man fär die Jahres- 
summen S, folgende Relationen bei normaler Strahlung: S,=0.s88 S;, S,=0.810 8; und 
S,=1.00 S3. Man hat somit 


Sonnenscheinautograph . . . .... C, CC C3 CC (Ck 
Empfindlichkeitskonstante q . . . . . 0.37 0.52 0.32 0.32 0.30 
Quotient der Jahressummen Sn: 53; . . 0.888 0.810 =— 1.000 1.008, 


was eine gute Ubereinstimmung in dem Gange der Variation von q und &S,:S; zeigt. Es 
ist zu bemerken, dass die Quotienten S,: 5;= 0.888 und £: 5;=0.810 von der Witterung 
als Parameter abhängig sind. Bei sehr klarer Witterung, namentlich im Sommer, 
sind diese Quotienten zu niedrig, bei sehr träber zu hoch. Fär die fast identischen 
Instrumente C;, C, und C; därften die Quotienten S,: 5; und S£;: S; von der Witterung 
unabhängig sein. 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 57. N:0 9. 11 


6. Ergebnisse. 


Die Monats- und Jahressummen der Sonnenscheindauer 1911—1916 in Stock- 
holm, auf Ekeby, auf Häfringe und in Wisby sind in den Tabellen I—V des Anhangs 
zusammengestellt. 

A. Finfluss der Fehler und der Störungen. 

Es kann angenommen werden, dass die zufälligen Fehler Ak,, Ak, Ak; und Ak,, 
deren Betrag in den einzelnen Stundenwerten oben angegeben wurde, aus den Summen 
der Stundenwerte in den Tabellen I—V des Anhangs der Hauptsache nach eliminiert 
sind. Nur in den äussersten Stundenwerten kann ihr Resultant eine gewisse Bedeu- 
tung haben. 

Durch die systematischen Fehler Ak därften die Jahressummen durchschnittlich 
etwa 1 Prozent zu niedrig sein. Eine Korrektur ist nicht angebracht worden, da 
eine nähere Untersuchung des Betrags dieser Fehler nicht durchgefährt wurde. 

In folgenden Fällen ist die Sonnenscheindauer mit Huälfe der Messungen der 
anderen Stationen geschätzt worden. Dabei ist auch auf den Witterungsbericht der 
Schwedischen Meteorologischen Zentralanstalt Räcksicht genommen worden. 


Station Zeit n S Ursache 
VWISDy- sl storsta Ne 1913; "/r2—=iWYre 6 251 Streifen verloren. 
Bkebyl: nr ALT As 1915, 2l/s—1/; 6 24.1 Streifen fehlten. 
Stockholm, stad. I - LISE Ve 1 9.8 Streifen verloren. 
Häfringe.. All, I 1916, !5/6—!$/g 2 12.6 Streifen fehlten. 


n = wahrscheinliche Anzahl der Tage mit Sonnenschein; S = geschätzte Sonnenscheindauer in Stunden. 


Bisweilen sind einzelne Stundenwerte verloren gegangen. Die Brennlinie kann zum 
Teil ausserhalb des Streifens fallen z. B. beim Beginn der Registrierung nach einer 
langen träben Periode, beim Ubergang von einer Gattung von Streifen zu der an- 
deren oder nach Änderung der Höhe des Streifens. Beim Doppelbrennen, wenn das 
Wechseln des Streifens versäumt wurde, was ausnahmsweise vorgekommen ist, ver- 
schieben sich im allgemeinen die Zentrallinien der Brennspuren ein wenig von einander. 
Aus der Breite der Brennspur und der Form ihrer Ränder sowie auch unter Beriäck- 
sichtigung der Registrierung auf den anderen Stationen könnte die Sonnenscheindauer 
beider Tage ziemlich genau geschätzt werden. 

Die wahrscheinlichen Fehler der verschiedenen Summen der Sonnenscheindauer 
in den Tabellen I—-V des Anhangs durch Rechnung streng festzustellen, ist nicht 
möglich, da geniägende Anhbaltspunkte fehlen. Nach der obigen Auseinanderlegung 
der Fehler und der Fehlergrenzen der Einzelwerte, scheint mir der Gesamtfehler der 
Monats- und Jahressummen auf wahrscheinlich 1, höchstens 2 Prozent geschätzt 
werden zu können. 

B. Der mittlere Isohelgradient im nördlichen Teil der schwedischen Ostseekiste. 
Die Summen der Sonnenscheindauer hängen von der Empfindlichkeitskonstante 
der registrierenden Sonnenscheinautographen ab. Jede Summe hat einen quantitativen 
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Wert nur in Beziehung zu der Empfindlichkeitskonstante 4 des registrierenden In- 
strumentes. Aus den Tabellen des Anhangs geht hervor, dass die Jahressaummen 1911 
fär Stockholm S,= 1537 und S;= 1727 und 1912 fär Häfringe S,=932 und £;= 1309 
Stunden mit den Sonnenscheinautographen C3, C; und C3; betrugen. Die Differenzen 
dieser Summen zeigen, wie beschränkt der Wert der Messungen der Sonnenschein- 
dauer ist in sämtlichen Fällen, wo die Empfindlichkeitskonstante des benutzten Re- 
gistrierinstrumentes der Serie der Messungen nicht beigegeben ist. 

Es seien S,, und S, Summen der Sonnenscheindauer, die während derselben 
Zeit mit den Sonnenscheinautographen C,, und C, von verschiedener Empfindlichkeit 


Tabelle 6. — Jahressummen der Sonnenscheindauer. 
I : : = - - 
| Gemessen Auf q = 0.37 reduziert | 

Jahr I — - — - I JANE 
| | Stockholm | Ekeby | Häfringe Wisby | Stockholm | Ekeby | Häfringe Wisby | | 
| [ | | N I | 
4908 aaal rasen GAR LBB | JALI9O BIL T566 — 2 20002] S3052 

06. . .| "> 1665 no TNG robirelopotell ilodurb 

07...) 1290 a = 12900 SN NE ol ör 
| 08 1812 — — — 1812 fon — fo — | 08 
|. 109... FA |RNeRLSsomN 22. | 00) aborn) ME ser a SE REDS 
(RE ER br 1458, | V462 5 oe kn ra 508 HET |G 

BUSA EG = 1583 SEN SS 217 1735 Jo RuCSSTe 
ER 12291 | 1309 | 13852 | B62-0Y1 V0B3r | 1162 + oaMBoRtt | Ta 

13.36 | 00 1634 1669 | 1738 | 1401 | 1440 | 17502 | 1543.138 

NE 1699 1787 | LI44 ol 1457 1497 | 1587 | 1549 | 14 | 

157: sisfiandg 1410" nlanlögBrgls eriollsT ls ÄGA SAG DAR 
| r 16; « ol. 2951: Hefrl406r |. 1534 cs) ,.on st | er LL kf AL239KRL sr 1362N ER EG 


1 Berechnet ; Messungen Juni—Dezember 1912. >? Geschätzt. 


auf demselben Ort registriert worden sind. Wird SS, =f(m,n).S, gesetzt, so ist 
f(m,n) eine verwickelte Funktion der beiden Empfindlichkeitskonstanten 4, und q, 
wie auch der Art der benutzten Streifen und der Witterung. Durch Vergleichung 
der Angaben der beiden Instrumente kann die Grösse f(m,n) gefunden werden oder 
wenigstens die Funktionswerte tabuliert werden fär Reduktion der Summen S,, und 
S, auf einander. ; 

Die Reduktion der Suammen der Sonnenscheindauer der Tabellen I1—V des An- 
hangs auf absolutes Mass, d. h. auf ihren Betrag im Falle, dass die Empfindlichkeits- 
konstante jedes Instrumentes einen gemeinsamen sehr niedrigen Wert q, gehabt hätte, 
kann nicht durchgefährt werden. Die oben erwähnten Vergleichungen mit Sonnen- 
scheinautographen, deren Empfindlichkeitskonstanten im Intervalle 0.3 <q < 0.5 liegen, 
geniuägen dazu nicht. Eine Reduktion der totalen Jahressummen auf ihren Betrag, 
wenn q einen gemeinsamen Wert zwischen den eben genannten Grenzen gehabt hätte. 
scheint dagegen mit gutem Erfolg gemacht werden zu können. Wird die Reduktion 
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auf die Empfindlichkeitskonstante q, = 0.37 des Sonnenscheinautographen C', in Stock- 
holm zuräckgefährt, so erhalten die Grössen f(m,n) folgende Werte: f(1,2)=1.096, 
f (1,3) =0.ss3, f(1,4) =0.888 und f(1,5) =0.s81. Das Resultat findet man in der Ta- 
belle 6 zusammengestellt. Der Wert 1750 Stunden fär Häfringe 1913 ist geschätzt 


Tabelle 7. — Täglicher Gang der Sonnenscheindauer. 
Sonnenscheinstunden. Mitteleuropäische Zeit. 
5; Fe TEN IA LE REL. Urs 
ahr 4 a. NE 7 a. ST Ne ad fa fl ESA fed a 8 Pp. SEEN 
| Stockholm 1905—1916: q= 0.37 | 
Lila eld di) ör 18 hrs | 124 | J4yelöd |L458 | LöT-| 1435) 125 |-:99 | T7:| 601 36 | 21 1866) | 
06... .| 4) 44 | 67 | 86 | 116 | 143 | 160 | 163 | 162 | 157 | 142 | 126 | 109 | 89 | 65 | 29) 3) 1665 
Og. sc 0) DE) 35! 51 1485 | 10 | 12211136' br42 | 1821) 1235 ]1113 11194] GI 4571, 20 | 1] 1289 
08 14 | 59 | 79) 94 [124 | 145 | 160 | 166 | 169 | 167 | 156 | 140 | 116 | 97.1 68 | 47 | UN | 1812 
09 Di ER40R 14620 Ärsn 03 RN 220 1237 kI27 | 1246) Tue 05) | =83: | 704) 544 37 | 4.) 1850 
10 5 | 85 | 52.) 64 | 93 | 115 | 130 | 140 | 142 | 138 | 125 | 120 | 113 | 86 | 66 | 26) 2/| 1452 
11 0.) 33 | 68 | 82 | 107 | 120:| 128 143 | 150 | 152 | 135 | 119 | 105 | 92.) 70 | 31) 2| 1537 
2-3 Oro 358 4orle 61 | dit | sen 93 |1o3 | 102;) 97hle 87 |569 | 59n| 331L &| >. 962 
13 0 | 18 | 48| 65 | 92 [107 | 129 | 141 | 151 | 145 | 137 | 125 [103 | 81 | 46 [13 | 0 1401 
14 1 | 34 | 69 | 87 | 104 | 114 | 121 1126 | 128 | 123 | 123 | 121 [109 | 98] 67 | 30) 21 1457 | 
15 41-37 | 48:| 73 86 | 95 | 108.) 113 | 11 | H2| 114106 | 97 | 84| 48) 30) 5 127 | 
16 [KRA Fkn 4 omg 164 190A 296) ELO 342 X06: 107) ILOR]. LIT: |4106, |4E89:]. 803) 61 (4 32) — 1 | 1251 
Mittel | 4 | 33 | 57.| 72 |-96 | 113 | 126 | 134 | 137 | 135 | 127] 116 | 99 | 8 | 57| 281 31 148 
2EAG |EN 4 ende [fena | (iran ned ae 22423, br22l 2. I. 16N 14. | uid |+ 125) 12 4 18 | 25) 22 | 
Ekeby 1913—1916: 4 = 0.30 
Mittel | 71| 321| 57| 76'| 1041 124 | 140 | 149 | 153 | 151 | 143 | 129 | 110 || 82| 58| 34) 3 1552 
Häfringe 1910—1913: q= 0.52 | 
Mittel | 21 221 481 641-90] 124 /| 144 154156 | 152] 1351 1171 82) 59| 46| 16) Ol 1411 | 
| Häfringe 1914—1916: q4= 0.32 | 
Mittel | 10] 44| 631 821-113] 136 | 146 152 | 151 | 153] 1481 134 | 111] 791 641) 36) 71 1629 | 
Wisby 1912—1914: q= 0.32 | 
Mittel |: 5'| 321 59:| 761-107 | 135 | 150| 153 | 156 | 159:| 1571-138] 1151 891 62) 17) Id 1611 


worden. Die klare Witterung auf Häfringe im Frähling 1913 bildet den Grund, diesen 
Wert dem reduzierten von 1829 Stunden vorzuziehen. 

Aus der Tabelle 6 geht hervor, dass der Isohelgradient auf dem nördlichen Teil 
der schwedischen Ostseekäste nicht nur durchschnittlich sondern fär jedes Jahr 1910 
—1916 gegen das Meer gerichtet war. Die Grösse des mittleren Isohelgradienten 
zwischen Stockholm—FEkeby und Häfringe ist die folgende: 


JGbhr oo sr: oc sa 1910 1911 1912 1913 1914 1915 1916 
Isohelgradient . . . 2.27 2.94 2.01 4.71 1.52 I 1.68, 


oder im Mittel fär 1910—1916 2.20 Sonnenscheinstunden pro kilometer. 
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In Bezug auf Sonnenscheindauer nimmt Wisby eine Mittelstellung ein zwischen 
Stockholm—Ekeby einerseits und Häfringe andererseits, was der geographischen Lage 
gut entspricht, da Wisby eine Uferstation ist. 


Tabelle 8. — Jährlicher Gang der Sonnenscheindauer. 


Sonnenscheinstunden. 


Jahr Jan. | Febr. | März | April | Mai | Juni Juli Aug. | Sept. | Okt. | Nov. | Dez. | Summe | 


190516 tor La NS 78 | 48 | 145 | 245 | 306 | 244 195 | 129 48 25 44 1566 
(UI Inre "| 34 | 237 | 109 | 166 | 2261. |-5275 A8132400 244 | 1251-100 128 I Hl | 1665 
071. val SaT MM 143 i nOsrEl 184 175 176 | 172 158 44 13 £= TIS 
O8I tr Sir NEAG | 59 | 128 | 165 | 265 SU 302 226 60 AB 55 11 1812 | 
(OS SE SA a | 1627) 210! | 1238, Er 7 | 20 617 || 55 11 1350 | 
(El RA AR 182 262! | 1299 FilT2| IT |FENO0 93 20 | 14 = | "1452 | 
TI, ga NEG DI LAMBE 9 103 | 280 181 27 br EN SR RO oo 1537 
12. od AR or MS 63 | 206 | 120 | 180 | 190 | 42 82 | 30 4 Ad 962 | 

| A08t :| 1380] sr | 222 les] 237: | 1222, INII60E) 159 | SKLST 82 | or 0 a a | 

| OR Ri 32 441 | 2161 186 | 273 | 301 | 209 | 168 | 66 5 1 4 1457 | 
1517 län 8 25 92 | 181 2551 | 1987 UlII36KN 143 139 46 5 4 1271 
I EEG TE RR 53 | 144 | 235 191 | 204 | 170 | 126 69 13 EE 1251 
Mäittell | 28 vil id43n | Bo ISS 226 | 241 | 223 180 131 675 | 63 | oo MS 
ANNES 20 40 |: 130 45. | s552 1 6FS | I Ha IYESOA 17 | 12 221 | 
| Ekeby 1913—1916: g= 0:30 | 
Mittel |l2 29 1 505 || HOLE 2650 [oa Ekon 191" | rv fl 70 | 28 5 12 Se 
| Häfringe 1910—1913: q = 6.52 
Mittel | 28 | 1067 |? NAS 259-1 Fo24 arne 1:75: | NELIS 73 |! F94 NECTS 1411 
| Häfringe 1914—1916: q= 0.32 a: 
Mittel | 35 | 52 Zu DE 2031 | 269 11 26081 KS SITS 631 I FENG 1629 
| | Wisby 1912—1914: q= 0.32 
Mittel | 0 83 | 217 253 | K273 Ur280 185 | ENT4 66: | ' "23 JE 1 


C. Der tägliche und jährliche Gang der Sonnenscheindauer an der mittelschwe- 
dischen Östseekiiste. 

Aus der Tabelle 6 geht hervor, dass der Betrag der Sonnenscheindauer in Stock- 
holm 1905—1916 im Mittel 1418 Stunden d. h. 32 Prozent der möglichen Sonnen- 
scheindauer war. Das Maximum beträgt 1812 Stunden im Jahre 1908 und das Mi- 
nimum 962 Stunden unter exzeptionellen Verhältnissen im Jahre 1912. Das nächste 
Minimum ist 1251 Stunden im Jahre 1916. Sieht man vom Jahre 1912 ab, wird 
das Mittel 1457 Stunden. Fär Ekeby, Häfringe und Wisby geben sich entsprechende 
Zahlen aus der Tabelle 6. 
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Die tägliche Periode der Sonnenscheindauer in Stockholm (Tabelle 7) hat einen 
sehr regelmässigen Verlauf mit einem flachen Maximum um Mittag. Mit A wird die 
mittlere Abweichung der einzelnen Summen bezeichnet. Werden die Summen auf 
wahre Ortzeit reduziert, so findet man das Maximum der Sonnenscheindauer im 
Winter auf den Nachmittag und im Sommer auf den Vormittag ein wenig verschoben. 
Die Nachmittagssumme der Sonnenscheindauer ist im Winter etwas grösser als die 
Vormittagssumme. Im Sommer verhält es sich umgekehrt (vergl. HANN: Lehrbuch 
der Meteorologie, Leipzig 1901, p. 294). Fiär Ekeby, Häfringe und Wisby sind die 
zufälligen Variationen aus dem täglichen Gange nicht eliminiert. 

Die jährliche Periode der Sonnenscheindauer 1905—1916 in Stockholm (Tabelle 8) 
hat ebenfalls einen regelmässigen Verlauf mit dem Maximum in Juni und dem sehr 
tiefen Minimum in Dezember. Die Variation der Monatssummen von Jahr zu Jahr 
ist in allen Monaten sehr gross, was auch aus der Abweichung A der einzelnen Mo- 
natssummen hervorgeht. Die entsprechenden Werte för Ekeby, Häfringe und Wisby 
findet man ebenfalls in der Tabelle 8. Die Amplitude ist fär alle vier Stationen im 
Vergleich mit Potsdam! z. B. (v = 52” 23' N. Br.) auffallend gross, was auf die nörd- 
liche Lage zuräckzufuähren ist. 

Auf Grund meiner Messungen der Stärke der Sonnenstrahlung 1901 in Uppsala 
ist fräher (1. c.) die Insolation 1905—1910 in Stockholm und 1910 auf Häfringe be- 
rechnet worden. Da die Sonnenstrahlung Änderungen von einem Jahr zum anderen 
aufweist und im Jahre 1912 von Mitte Juni ab eine ganz abnorme Schwächung zeigte, 
habe ich diese Berechnung der Insolation hier nicht vollfähren können. Die pyrhelio- 
metrischen Messungen der Sonnenstrahlung 1912 und 1913 in Nyköping, also inner- 
halb des Gebietes, wo ich die Sonnenscheindauer bestimmt habe, werden hoffentlich 
fär diese Untersuchung von Nutzen sein. 
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Tabelle I. — Sonnenscheindauer 


| Empfindlichkeitskonstante q= 0.37. Mitteleuropäische Zeit. 
| ——————— — - - 

Periode |A 5 a. 6 a. 78. 8lar ol Sia. 10 a. 11 a. | Mittag | 
| | | | | 
i | 1911 | | | | 
17 2 skol Esh res er Fr kor a DR GD — — | — — -— 0.8 4.1 83 9.8 | 
1 FÖRRUT Avskr:r sökes — - — — | 0.9 3.0 3.4 5.6 8.4 | 

| Eda SoK ff = 2 OR RS NE | Må 13:96 | 
| SE SLS | ER | = | OM 5.0 ör EDETS 66 | 93 ste i 
Mai | 0.1 10.6 19.7 20.9 2103 20.4 21.0 | 21.5 20.6 
| IST ur a ar RER 0.2 IE 00 FE 13.2 | 182 13.2 
| | Jul ses RR OE 10:35 0) GT 16.7 18.3 21.8 20.4 18.4 
| August Sv oo oc bade fe RS ET | d.1 13.3 17.9 19:5 19 20.3 21.2 
September pi: fl st bus se = — 0.4 2.6 10.0 12.0 12.0 14.0 
Olktober re so = —- — 152 6.5 | 10.3 10.6 11.4 
November «os so 2 cc = — — — 04 1.4 4.0 IGN 
Dezember i oc sc sd ss | a = | = = = | = 0.6 152 
JAR där or ss aker Ron ISS 0.4 33.0. | 68.2 | 82.3 107.0 120.3 127.5 142.7 
1912 | | 
| | JAMUAL Fr pk ole seeks | = — | = — — 1.0 20 3.3 
I | FÖbruak er sö a fo Ge | = . — =— — — 0.4 DM 4.1 
|| | Mär2 Ares SLR | a -— NE 3.4 4.5 4.8 4.2 
1 | Aprils sme svd SA ARA ROSE ISS 16.3 18.2 18.7 19.4 20.5 
h | Mail .6 se Sö ss en OK SR 9 9.2 10.4 8.9 8.2 8 
|| | JURA eo sep | - 360 Eg 12.9 1257 Iz 13:50 | 2 
I eb a RE 0 Ga fn 0 13.4 17.3 17:61 IS 
| | AMSUSboGr mr 0 el ea res | == — | — | =— 0.2 IG 2 | 5.0 
| | I | September . sco I = — — — 258 5 9.8 I 
HH | FÖRtOBSr, fas dere Gester = - — = 0.1 3.1 5.5 6.8 
| November Ck sa st = | — — | — - = — 1.0 
| Dezember . . . . . 4 | = — -— | — — = -— | 0.5 
I | FÖhEDE see en dal [NR 8.7 350 | 48.7 60.7 74.4 858 | 932 
I 1913 | | | | 
[| I | JADE Erde trode EN | = — — | — = 0.1 1.0 | 2.0 
I Februar . ... . . .| - = = — 0.5 2.0 7.5 FEET 
Hi | März ++ sr rr se) =S VV — | 038 DN 2 14.2 12.3 
| | Aprils se ad does | = ÅA = i RS 6.0 10.8 14.1 16.1 | IG 
|| | I Mian sars ar SE rd) ERA TE dr AA 16.6 16.2 15.0 17.4 
OM | JUR 3 ad ve TE 40 1 132 15.4 15.3 15.4 18.3 | 16.5 
OUT aan 95 SS ts || - Os | 103 11.0 NE 11.3 1155 11.9 
| AUPUSE sr tetiod balla se | 12 YE 12.6 132 12.6 12.4 | 13.9 
| September . . . . . « | | =E 0.5 4.6 12.8 13.5 1 | 18.6 
; Oktober. rs sr SN RE = 0.1 6.8 9.5 11.0, SE 
| November | = = = 0.7 4.8 ör 
| Dezember soc sas «|| = | — — | — = — — | 0.3 
Jahr I Arr RT ar? | 649 | 928 I dor NnpBgge 0 


19 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR: BAND 57. N:O 9. 
in Stockholm 1911—1916. 
p= 599 19'.6 N. Br; A=1"12" 26" E von Greenwich. 
| | Fra 
3.ps | 4 p. 5 p. 6 p: | 7 Pp. | 8 p. | Summe 
| | 
| | 
| 1.6 = — — - — | 43.6 
AR | val =S SEA = 2 | 45.5 
Ika | 9.9 | 6.5 0.1 | — — 122.4 
11.2 11.9 10.9 5.0 | = = 104.7 
IgE TS | 20.0 20.0 | 8.5 08 280.0 
10.4 Es Id 11.4 13.1 7.5 03 | 1815 
17.8 16.1 15.8 14.8 10.1 1 | HTT 
17.0 19.7 19.3 15 | 4.3 = | 245.5 
15.0 12.5 8.0 Ta 22 = 137.1 
11.5 4.2 = = = = | 94.1 
0.3 — -- — = = | 26.6 
NR Bö då Fö kr ÄR | sä 
hh 1190 iptv | evo 69.AN | — d02 22 | 15369 
| | 
0.5 = -— — — — I 20.7 
15 0.5 = = = SKA 23.0 
9.2 6.8 0.8 = — = 62.8 
15.9 15.2 | 14.8 82 0.4 = 206.2 
8.9 10.3 | 10.9 8.4 1.7 — 119.6 
14:6 16.6 | 17.2 11.2 2.7 = | 180.3 
18:40 | er | 14.1 5.6 0.6 = | 190.3 
7.6 | 28 1.0 = — — | 42.4 
8.4 1.0 = == == = 81.8 
1.7 SN — — | — > 30.2 
— — — — — — I 4.0 
— = — — — — | 0.8 
| 86:7 69.3 58.8 32.4 | NS — | 962.1 
| | 
0.1 — — — = — 13.2 
3.4 0.2 = = = = 54.2 
16.5 8.4 1.6 = = = 121.5 
184 16.1 8.7 0,7 = = 165.2 
2116 20.8 19.8 05 0.8 — 236.7 
18.2 16.8 17.8 13.7 59 | = 221.9 
9.4 INA 14.4 12.8 5.0 0.1 | 160.1 
13.6 12.4 11.6 1:59 152 — 158.9 
1746 13.4 (St 1.7 = = 157.4 
6.7 3.8 => = = = 82.3 
0.1 = = = = = 26.5 
- — — = = = 3.3 
125.3 103.0 81.0 45.9 12.9 0.1 1401.2 
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Tabelle I. — Sonnenscheindauer 


Empfindlichkeitskonstante 4 = 0.37. Mitteleuropäische Zeit. 


Periode | 4a. öra. Ul Bra EIS. ga | dag fl) 10 ft Ia | Mittar 


1914 | | | 
JANUALA «ro rols | -— -— -— — — — | 0.3 1.5 1 
FÖNrUAN Fö. foke — -— -- -— JE 3.4 | 5.3 4.3 4.6 
MärZz . .  -- « & & - | — -— — — 20 4.4 4.9 | 5.8 6.5 
April . | = Osv (GS 10:4 > | CI I3iod | 129 4 142 14.3 
MaE ng ko REN KIES 5.4 UR 14.3 LAZEE 13.0 15.5 13.6 | KÖNSS 
Junid kt ov. JAN ROS SR ISS 18:00 | EMO leo) 10 19.5 Vd 
JONNY cv GSE = Sd er ISO (er 20.2 | 19.9 19.9 | C92A 
Au guss IR Aa SES IS 19.3 | 18.9 18.8 | 14016.0 
September | | — | — | 18 | 67 | 135 EE 17.3 
Oktober ES | — | = | -— | 21 | 08 GEL Y:2 8.8 9.5 
November S | — | — I — — | — 01 | 1.0 5 1.0 
Dezember Säll - = -— — | — — | 0.8 EG 1: 
4 721) 2 AE SIE UR äl 07 34.1 69.3 872 | 1038 TISGMAN 1206 126.3 |. 1280 

1915 | 
SÄTE Es Ee SL ESA — — — = — — 0.1 | 0.6 | 1.6 
FÖbruar ve — —= — | = | 0.3 For 345 SM | 3.6 
Mängd sr Ke IE. = = — JU 22 7.0 TA 9:8 cd IRA ONDA 
Aprils se eronp SRSAS — = 2.6 13.2 16.3 15.9 16.7 16.1 | 16.3 
0 EN ERS dr NR SE 1.5 | 12.8 16.1 17.0 18.7 20.1 18.7. =) 1850 Ge 
ITNE RR 20 | 14.7 15.5 16.5 ETS 16.8 17.5 adl 18:00 TR 
TULL SAC 0.2 7.8 5.8 Sv 8.0 Task 2 14.0 AN 
AUG USb rskr Fr ER = | 2:00 | 50 | 9.1 | 10:77 9.7 1155 112 12.3 | 
September . . .... NE 3.3 FIRE Re 13.8 1316 | Ei2 
OKtODONM Oc se fr föl le ve — | — — — | 183 | 3.4 4.0 CSA 6.3 | 
November =. os» så vr = — — — = | — — 0.5 0.9 
Dezember - PRE — — — = | - | -— | — | 0.6 eg 
Janes 37 37.3 48.3 72.9 | 864 95.2 1077 1138. | Ca 

1916 | | 
JANA od. is föl a Ls AE SR — — — | | — — 2.6 5.0 6.0 
KÖPHRUAN Fo. foder SE — — — | — | — — 1.6 ÅA 4.7 3.4 
MäpzNs0D oo es = — = | 1.0 28 I 5.5 58 | FS 5.7 
ADEL VA vån a ss = 0.8 4.0, NE dm il IIS 11.6 11.5 11.8 (ARS 
Meiöper des ERE 2.1 11.0 13:4  ulyös | ANS | IGT | TE AE NTA RES 
JUDE Go för tet Fare SEA SS 2.8 9.4 112 12.5 | 13.7 1357 14.4 12.0 14.1 
JUDA TAN 1:90 (0 ll.z of ii120 | IS 39 12.5 13:e ERS 
AU DUB br ar or Se RES = 5.9 10.0 10:57 | 1OrS 10.9 11.6 It inl 
September . . .... 20 | JiBSo| 1S8 14.5 13.5 | ARS 
(OMIFNSSE ge tr deres KÅLE | — — 0.5 10.3 | 10.3 10.6 9.2 He | 
November . . . ss. . > | — | — — | — | 0.8 1.0 2 | 3.0 | 
Dezember =. ss ss es — | — - - — | = = = | Er | 
Jahn Pe te SANS: 6.8 | 37.4 | 51.2 640 | 90.0 | 96.4 103.2 1058 | 1073 | 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 517. N:O 9. 2 


in Stockholm 1911—1916 (Fortz.). 
p = 59? 19.6 N. Br.; A=1"12"26'E von Greenwich. 


15p. 2 p. 3 p. | 4 p. 5 Pp. 6 p. | UU på SEPA | Summe 
2 16 0.5 — vd = | — = | HS 
Bs | Sör BN 32 0.7 — I = = 31.6 
5.5 DA 5.9 2.8 0.3 - | - | - 43.9 
12:30 | 15.0 | 16:52 | rr 13.5 1.9 = = 161.3 
TA | 15:9/ Sd 13: | 7 11.4 i 20 | — 186.4 
181: | Sd 18:57 | 18.9 21.5 TE 1.8 273.0 
208 | 19.8 21.5 23.0 24.9 22.9 | — 10.3 | 0.6 301.0 
3 | 15.3 16.6 15.4 18.0 11600 | Su = 208.7 
18.4 18.1 17.4 13.4 8.6 16 | = = 167.5 
7.6 89 6.9 4.9 0.1 = | SS EE 66.3 
1 0.8 0.7 = ST — — — | 5.2 
0.7 -— = — — - = = | 3.8 
1227 122.9 121.0 108 5 98.3 66.7 30.1 2.4 | 1456.5 
| | 
2.5 | 2.0 0.9 — — — | 2 NM = fcz 
3 | 3.0 3.0 22 - - = NA = 24.6 
Sed 10.8 10.6 9.0 5.2 — I 2) =; | 92.1 
17.6 16.1 | 16.3 16.1 15.0 3.1 | = = | 181.3 
17.0 19:5 BA] 18.6 | 17.5 16.8 13.3 11.4 1:40 od 255.2 
15.3 16.8 | 14sa61 | 13.2 14.1 13.5 12.6 3.1 237.2 
8.0 7.8 | 10.0 | 8.8 | 11.6 8.4 | 5.1 0.4 135.9 
14.1 13.4 10.9 | 13.3 = | 11.6 Or | 1.4 — | 143.2 
12.6 14.8 läsk || Bör | 93 3.0 | = — | 1892 
8.5 7.9 Gro 2.8 = = — — 45.7 
1.9 2.0 OME | = i | = = (| = = 5.4 
1:5 | — = | -— | — — | — — OS 
a Ni 106.909 96.5 83.6 48:30 10030 26 | 12713 
| | 

6.1 305 0.6 = = 0 = 2 23.8 
3.8 4.1 40 | 0.7 = = = = 22.3 
6.8 5 ös | 5.3 1.9 = = = 53.4 
13.5 14.0 13.6 10.3 10.0 5.0 | 03 | = 143.5 
IS | 17.4 ika 16.9 16.4 13.0K0 | 8.2 04 | — 2350 
BRG HäR 123 1) > 130 fs | fAl15o 14.80 | 7.2 SE 
13.0 | 13.4 | 16.3 | 14.5 | 16.1 16.2 | 131 0.5 203.4 
13.6 14:8 £öl 15008 | 16.2 15.2 10.2 3.1 = 170.4 
SAMA JIE ER VR CA 10.8 5.0 Ia = = 126.2 
5.5 8.3 | 61004 | I = = = | = 69.0 
4.0 1.8 | -—- | = I -— = = | = 12.7 
= — | = | — | NT = = — I 0.0 
110.1 21057 VÄN. 0628 | 88.6 79.6 (FE ET | 0.9 12511 
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Tabelle IT. — Sonnenscheindauer 


q = 0.52, 1911 und 1913. 
0 


Empfindlichkeitskonstante | Mitteleuropäische Zeit. 


q = 0.32, 1912. 
| | 
Periode | AR oh ÖA | 6 a. | Ta, | Sö ol DE | 10 a. ILE | Mittag 
[ | | 
1911 | | | | | | | | 
JÄDUART = Te er ss VAS - -— = — | = 3.1 | 92 TEL | 112 
FÖbrUAN dd vs te ker ere sl — — — | 10 6.6 | 7.8 9.9 97 
MÖRZEs soner dd sr S =) 14.2 | 152 17.3 | 16.7 
INET SJ ÖRNEN SoA - - - 330 | sz TO 11:07 | SON 
Meine; Be an er RE 12.3 21.6 22.8 238 | Oo | 1233 od! 249 |KVERE 
BIEN AA NAS 2 OG 69 11.3 12.5 15.4 | 188 18.9 19:0 | RE 
Fall QS Nere a HR sar Aa 17.2 18.0 19.5 17.4 I8:4 | FÖUSk 
ÄN OS brer BL KE SKE || 0.9 13.9 21.9 22.8 2280 | 33 OT 1230 24.7 
| September . . =. - «| -- = 2 Nl V4EV | 15:33. fi 15.4 | 15.8 
Öltober =. 6 Kr 2 = 29 | 108 | 130 sl TREE 
NOMOIDen Gl seb föl nh | - - — — | =— | Hal I 5.6 5.1 0.8 
| Dezember. «flere sk: | — E = | = | = | ILS en 3.0 2.0 
JANLAE Före ber SEK "| 0.6 28.5 60.9 81.6 105.5 | 142.5 | 160.? | 169.8 | 172.2 
1912 | | 
Jan GALA ERA: | — -- — - EST | SLE 6.0 6.9 
FÖbruar. es mo ds EAS — -- — - 0.3 | SL 4.9 6.7 6.4 
Märzgsrote Dn SRA = = 0:83 ED T.A 4 SES 
| APPLE. 55 0 ED Ers 1.0 7.4 18.3 | 1200 20.7 20.4 «ft 205 | 21.8 
| Mölpel” oto Er AS dö 11.4. ARI2A 13.7 132 AS | 122 10.6 
| Tan Ce EE | FOT | RA OR NEO 12.6 13.5 [3180 ARS 16.1 Så 
IE 5 Ef  ASSRT SER a AA AR & I SG 183 243 | 253 23.4 25.2 23.8 | 
| AV BUSO EE deras ne ll ss -— | — | -- 0.8 4.1 8.5 10.3 11.9 12.4 
lÄSEptember tös tors RN NE SG 6.8 | Hg 21.7 19.5 18.0 
|döRSRS se EN 0.5 6.1 J.A 8.4 7.9 
November. . ss. SE = | = = 20 3.7 4.7 6.1 
| DezembPer. ' « ss «fc | -— — | | — | = 0.5 1:00 2.9 
| Jahr | ZE 43 Sr NER | 86.4 1192 134.9 140.5 | —144.9 
| 1913 | | | 
RO DSS ENE or oo r groll =" = AE - = | 0.1 1.4 251 1.8 
| | Fepruan- st 6 va ss GÅR MESA RR jr = FO AI 6 10.0 | 12.0 12.2 
| Mälgren see | — = | (FA DE 16:83 I SN 19.0 
APril 4 EN FOTEN 020 6.7 133 | AE 17.8 19.4 19.3 
| MArNEr Sö ur tu BA RR EE 20.2 23 | 24 26.1 fi 27.0 28.5 
5 17 TER RR [RE re Ae [AT er LR 17.9 | 162 7.7 oc RID 19.8 
TONERS FE a far Ser RESTE NINST 3 lall03 | FS 12.2 12.7. & LINS 13.9 
ÅUguSb «or få IL 148 | 15.0 16:20 At ISS 18.7 
| September, s ccs se | Si NN Za 57 ol Fa 1521 16.4 19.6 20.7 
ÖRföber dte sE — ss 1 0 6.90 | Ta 14.0 | 13.2 13.6 
| NOvember: se et sk | - — 0.2 5.8 8.3 | 10.1 10.6 
| Dezember. -.. sm. citedel — | = | -— | — | — 1577 3.8 | 5.3 | 6.4 
| TERES 0 a ör RATE 210]. 520 kottors | Spår lKRse 160.7 (IäIH6A NMS 
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auf Häfringe 1911--1916. 
& = 58? 36.0 N. Br.; A= 1"9" 17" E von Greenwich. 


14p | 205 200 | 4 p. 5 p. | GP. 7 P. | 8 p.  Summe 

| | | | | 

| | 
lien AR 10, tu 2.6 | = | — -— | = EA 59.3 
11.0 8.3 4 | TD. | 1.0 = = SK SN 62.8 
14.6 NA FN) 13:48 | 5.2 = 2 | = = IG 
1340. | 12, IK 8.9 3.2 = SERA SV ER 81.0 
Bron. 02 on rik — Ske 21.0 20:41 sf ITE | 40 — | = 3096 
15.6 | 15.4 | 15.6 | 19:2 | 11.4 | 10.8 | Ae = I — 206.1 
19.8 1836 Ak 19:20 | 19:5 | Na cd I od 10. | = BAS 
2060 22.2 SAD | 19.5 Na 7 02 | — | = 2647 
15.3 II. bd] Axe = | - = = =) MEG 
15.6 15.1 8.6 0.4 — — - — | 92:2 
SK 0.6 EE | = = = = = 21.3 
2.0 0.6 = = = — =) | =4 ll 8.7 
Mössa IL MAIS: ig AN GD GE 521 15.2 | — | 15832 
TA 6.1 2.9 NO | = = SORAN — 36.2 
TS 6.6 6.0. 0.4 = | = = EN 42.5 
10.8 9.8 Bor! | Bl | Su OT | = = | 75.8 
20.9 BSI 18.1 | lökar 12.9 8.4 1 — | = 2253 
8.8 8.5 F54n | Or NA 9.4 3.8 | = 157.7 

16.9 152, 1A OT 144 | 15.6 14.6 6.3 | 0.2 201. 
24.9 252 23.20 | 19.8 | 16.5 9.1 25 | — | 2732 
11.3 8.7 9.1 6.7 2.9 = = SS 86.7 
19.0 18.8 12.7 22 | = e ES | 137.8 
6.1 4.1 0.9 AA = = Dvd = 9 41.4 
6.2 SM 0.4 2 | = | = = = | 25.2 
1.1 = = 200 S = = = 6.4 
I I 
1408 123.4 1064 740 | 621 416 13.8 02 | 13091 
| | 

| | 
2.0 1.8 0.3 ST 26 = 2 = 9.5 
11.4 9.6 CE 08. | = | = = 2 70.1 
19.6 18.5 14.9 5.2 | 0.8 | = = — 131.0 
19.8 1900 VIEz 188 5.7 1.4 == = 171.6 
28.4 27.3 26.4 23.4 AA 18.5 3.5 SE 321.6 
19 17.9 17.4 17.4 16.5 15.6 8.8 01 | <243.4 
14.2 13.3 4 Ib gös. | tl25 ok 105 8.7 0.4 174.1 
18.5 187-00] 18:31 | 156. | 12.8 | 9.8 3.8 2 I Bor 
20.9 20.3 19.6 14.9 | 6.1 2.6 =S SS 176.1 
13.6 12.6 9.8 24 Er = = 98.3 
7.9 3.0 | 0.5 FT | == | = = | 46.4 
5.3 26 0.6 > = | =E = 1 = tl 25.7 
180.7 164. 1459 | — 1063 756 a sö AR | 05 | 16694 
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Tabelle IT. — Sonnenscheindauer 
Empfindlichkeitskonstante Ja = 0.52, 1911 und 1913. Mitteleuropäische Zeit. 
IgE 1912. 
Periode | 4 a. da 6 a HiGa: 8 a | 9 a | 10 a Illa Mittag 
1914 | 
Januar . = = — 2 4.6 5.3 
Februar . | = = 0.9 6.8 8.4 7.4 8.2 
März « al = | 0.7 5.5 9.8 10.7 8.8 9.1 
April .  — | 1.5 4.9 1.7 18.8 18.9 18.1 18.3 16.0 
Mai | 1.4 dj 13.8 18.5 21.9 21.8 2 20.8 20.5 
Juni | 7.0 | 18.1 19:35 20.9 21.3 21:0 21.6 22.7 23.6 
Jula ED 24.1 22.1 23.3 24.8 24.8 25.8 24.4 
August . 0:2 | 6.2 11:32 15.1 16.2 16.0 18.3 21.0 20.4 
September | = | 0.1 2.2 5.4 12.8 18.7 211 22.8 | 23.0 
Oktober | — | — - 38 6.5 8.9 8.3 I 9.1 
November = — 0.3 2.8 2.3 4.9 3.4 
Dezember = -— 0.3 1.5 IS 1155 
Jahr ilsa 35.8 19.7 I14 124.8 147.4 160.1 166.5 166.5 
1915 | | 
Januar = | = = = 1:3 de 3.8 4.5 
Februar = = — 2.1 d:8 5.0 5.5 5.9 
März . = 1.2 9.1 13:z 137 13.3 NES 
April . | 0.7 9.2 15.8 Ne 17.5 17.4 16.8 | 
Mai NS oj SG 14.1 17.6 20.0 21.3 21.0 19.8 20.9 | 
Juni 4.8 15.4 7.5 18.2 18.5 18.3 18.7 19.7 19.5 | 
Juli äl 6.4 1201 13:5 14.2 14.6 16.9 16.1 UgfeN 
August . | = 2 5.8 9.4 13.0 15.8 17.6 17.8 1952 | 
September | = 2.0 11.0 15.2 | 19 | 17.3 17.4 17.5 
Oktober - | — — 2.3 | 3.4 | 4.4 6.5 6.3 
November | = 1.3 4.3 | 4.4 4.6 3.5 | 
Dezember OM 2.3 | Duk 3.9 5.6 I 
Jahr 7.4 33.1 55.2 80.1 1116 1356 | 1434 1458 1485 | 
1916 | | | 
Januar . | = | = = = = 6.8 11.2 11.1 10.4 
Februar | | = 0.1 3.9 5.3 6.9 60 
Mara . . I = = 2.5 4.0 4.5 5.7 5.7 
April . ; | — 1.2 3.9 d.1 10.4 1212 14.3 15.6 15.0 
Mai | 28 12.9 17.9 17.7 19.1 201 | 19.4 20.0, | ROS 
Juni 5.3 9.0 11.7 13.5 ve ER 16.0 14:90. | 
Juli 1.5 12.3 13.0 13.2 15.5 | 14.3 | 158 16.1 16.6 
August . | 0.5 | 6.6 IIS 15.4 16.3 | 16.4 | 16.0 15.3 | 15.5 
September | - | — 0.8 5.8 33 || 143220 | 16.9 I | 18.2 
Oktober EES = 1.0 10.5 Jaak , | 134 12.0 9.1 
November = | = =— — 0.2 | 3.0 | D:D d.4 5.3 
Dezember | — — | — | a 17 2.4 
Jahr | 42.0 59.0 Vale. 102.1 123.7 139.1 142.5 138.3 
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auf Häfringe 1911—1916 (Fortz.). 


ov = 58? 36.0 N. Br.; A=1" 9" 17" E von Greenwich. 


op: 2 p. 3 Pp. | 4 p. 5 P. 6 Pp. | RADE | 8 p. Summe 
| | 
| | | 
5.0 Aa äv — — — I — — 22.7 
9.9 10 | Sk 1.4 = = = == 61.5 
Slo | 8.0 6.9 4.3 0.4 == I = = 72.6 
UNS 18.3 18.0 | 16.9: | 11.6 2.5 | 0.2 | — 193.5 
2.1 17.7 1450 13.5 12.7 11.9 44 | 0.1 248.7 
23.8 22.9 20.9 19.6 | 178 19.0 | IE | 6.9 324.3 
24.7 23.6 25 | 20.7 20.7 20.6 15.0] | 1.7 340.6 
20.6 20.7 17.8 19.9 | 14.2 14.4 och | a 9235.0 
21.4 Tf | Uta  &l 13.4 4.9 1.5 = — | 184.3 
8.3 10.8 7.9 | 2.4 — — | -— | 66.0 
Sk 6.6 | 3.0 = = = = | = 31.2 
0.9 153 = | = = = — | = | 6.6 
167.8 162.0 Has ae 2 a | 823 69.9 430) a 87 | 17870 
| | 
HSA 27 1.7 = | = = I — | = IS:7 
Brate | 5.0 BOR BO | 0.4 — = | = 44.4 
ög EO. so [SS 11.8 0.9 2 = a ES 
16.9 176, = | 19:75 = 17.7 9.4 2.5 = 2 ul 178.9 
21.3 21.2 19.8 | 19.3 15.4 12.7 | 6.21 | 04 | 2611 
16.6 1587 2005 18.7 TSE 14.5 12.0) | 3.8 | 267.1 
18.1 19.0 | 16.7 | 15.0 10.3 9.9 82 | 14 | — 210.8 
80 | RB «a | (Bö 15.0 12.0 8.9 220 01 | — 192.7 
20 FIS: | Bs IE 36 .3 5.3 =! a - 186.0 
6.3 5.4 4.6 2 = = I = | 41.3 
34 | 40 ig = = = = = | 22 
5.0 22. | ESO = = = = = 22.8 
146 0 as I IS rår H & dee 70.8 53.8 28.6 &7 | 15664 
IM.os | 9.8 23 = 2 = — | = 62.8 
8.9 7.8 GE 3.6 0.1 = RE = 49.0 
6.1 | 5.2 5.5 | 3.3 1.2 — = | — | 43.7 
16.8 | sd 16.6 | 14.8 9.5 4.5 1003 = 158.0 
19:67 | (9:80 20.15 | 20.8 20.1 18.1 92 | 2.5 279.3 
Sa HE 6: 17.4 | — 15.2 12.7 12.0 10.3) | 27 217.1 
16.4 | 15.3 16,4". | 16.1 17.5 15.6 11.0) 2.2 227.8 
15.8 16.1 17.2 | 17.5 17.7 15.4 57 | = 2191 
18.9 19.6 | 16.0 | 10.3 4.4 1.5 = | = 156.6 
Ske 12 | Sin 1.3 = = =) | = 5 82.1 
5.2 25 I | lär 0.8 — -— SEN — 29.0 
2.9 Va | = | = - = SE 9.7 
1453 fado] Hg | -H03:9 83.2 67.1 36.5 | 7.4 1534.2 
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SG I | — 81 FÖRE | Orr RATE EO erat | SA (JES) OR RA RR EK) T'0 = = | — | ISO ren Pn IN 
EPL | — = — | ST 6'6 901 6 01 Ad OA TOT SU 80 -— | | SER ESIR TB NIG Oj 
SO IS = = = SE 80 FEEL ISF RE Hl ae lot — | — — | — | ER |S HR " aenuef 
I I I I I 
| | | | | | | | | £161 
| I | | | | I 
| I I I I 
Feer | 60 | Ser 4 O9 | ePs | SIG | LOCK | SLET | SET | 6TFT | 8:85 | FOS | 4TIT | 698 | P9 |OIF | OM | rs ETS 
| | | | | | | | | | | 
1:01 33 2 = = — — RArO RES EOS ee Sö I KÖR | — SGU 9Z) 
giea I — = =S 2 HOLE |KeieR KSR | SF Jä TI | - [1 tot 19QU9AoN 
| | I I | | | 
990 | | - | EO NASN | GE GE RON Elis 6 IL | 08 - — | OIEET:To[0:bi(0 | 
98 | | 0 | 98 US | 691 | 485 | T08 | &u | 9 | SFI Kr EE des | 
8'66 | — -— €'G c'9 Sj | LIN | LE | SA Ef Sa SR FER SA 2 — EE SE gsnany | 
II | 
KFÖ Åk SI e€'6 618 | CEC Ole | 98 8'9c ['8c T'8a | 498 8Pe | FPö | F&c | SO Le = RR rn TTOIDA 
I I | 4 I 5 | | Å | I | 
9618 | 30 8 ET BOLT ES EA EE OS ASS ER RR AE EE ST SR | 
03 | ÖR ER ST RR OR AR 
I | | I | 
Facer I — 9'0 c'0I 0'8I s'8I 261 | 9'61 0:0C r0c 681 | 68 861 | 88 691 | LOI Le = [OR RR ORTEN | 
oPpo SS NT | 28 OIESIS I eg Ira ra ne fas a — | Ein md 
9:18 SKO SSE ER fee OR KE do ke s SS kr SE ARS anden 
sig = 0 GE | ÖP ol LG ol AF 1'g — | sons + + renuep | 
| 3161 
8709 | — | ra | 909 | roa | 668 | reg | 8E9 | 99 | £49 1999 | ER RR a | 
I | I I I I | 
c 0I I = TE | 80 SG Sie 6'[ Si — — Itt I9quwezoq | 
| | | 
£'9€ = an OR ST 69 |! 08 LÄRA IN) = — = — of tott J2QUWI9AON 
F'L6 | = — = = 8T ol Sion Korean Koret Fri EST KS | TR | 2 ES SS EERO 
SLM Ol = SO ES: Keel TA a08 Ser äl keieere Sen | BAL | et | SV — — | sequeadeg | 
O:OLSE IE Lz Sc fö | 8fG | EPö | Ira | OLEG | YG: 88 | s5e8 | 888 | 3e3 | 908 | 6 | 6'01 10 | cc = gsn8ny | 
I I I | 
| TI61 
| | I I 
| | I I | | I I | 
| owwng | 'dg [dir | sArgr edrietjecdeprrdje rd a | 'd [ |28221N)]| 8 II 8 OL Ce56 | Fersen Eero Krecc ep ponsq 


"UIIMUIII) HH 96 EL, I = Y MIN INLESLE=30 197 IUSIRdoINnaPPNIN 3e':0 =5 3UeIsuoOxSIIYUXt[pUYdwun 


U | 


'CI6I ZW —TII6I ISNÖNFK HQsrM Ur LINDPUIIYISUIUUOS — "III 211290. 


des RR na LE 


Zid 


:o 9. 
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AKADEMIENS HANDLINGAR. 


VET. 


SIV 


KUNGLI. 


EPPLI 
6'9 
6'6 
8'9F 
6'ICI 
FTEc 
9'9PE 
Z£'18€ 
0'ECC 
£'908 
909 
T'OL 
TE 


I LELT 
LCC 
SiS 
sec 
S'9P1 
0'6CC 
6'68I 
TL90 
€'908 
Z£TIl8 


2 
DC) 


SR | 
RE ER 
es c I 
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TJA H90T | GT 
Te Kölets Or 
= io | 
SS se £'0 
0F9 | EP6 | Lar 
— | 98 
100 |A | ES 
8 I ER SS 
FT SN 
SUIT Inuev dl sie 
6:86 sa Sid 
FR 16 | 69 


8'cI 
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0:08 
0:0c 
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8'8I 
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EGT 
ec 
Sök 
| 
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O'FI 
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Tabelle IV. — Sonnenscheindauer 


Empfindlichkeitskonstante 4 = 0.30. Mitteleuropäische Zeit. 


Periode RE SA 6 a. Te | Sa OA | 10 a. | la | Mittag 
| | | 
| | | | 
| 1912 | | | | | 
UJ änE  n RE Kil = 0: IEEE SE ke SE I dög 13.4 15.1 
Jalis Egan AR | e 313 22.2 24.1 23.6 25.0 23.4 
AUSUSO = Ce Letar reses Si — — 0.1 d:2 8.2 | 10.9 8.3 8.1 
September . . . . « «| | — 0.6 8.9 18:0 res 19.5 18.4 | 
Oktober . . .. . . .| = = 0.8 6.9 | 8.5 öl 6.9 | 
| November = s« = cr cs | — = = = OC 2.0 2.0 AST 
| Dezember ... .. | S = | = = ER = | 0.1 1.8 ÖR 
I I I 
| SUDAMOG. «scen si Ä | | 42 20.5 | 482 Hale | CE) 78.1 17.3 
| | | | 
1913 | | | | 
JAMUAR Hart ort enas ae | = | | = = | 18 4.5 3.9 
HÖbruft dä | = 0.4 7.8 11.3 12.5 13.4 
Mza AN gå bv SSE RN 7.8 128 15.9 18.7 17.8 
April cg AA EES 1.7 5.9 12.6 17.5 18.4 17.7 19.1 
Mal ers oa ss srt a) | SM GE 2023 21.6 231 25.1 28.2 
JUNE 4 vas NN SN | 5.9 12.5 | 15.4 18.4 ISÄR 18.9 18:8 — | 18.6 
Jul « ses RN | Sö rn ig 9.8 10.3 11.0 | 122 
| ÄDgUSb 16 eran | (Ra RE 14.5 15:47 | > 16:20 3 EIA AO 
September . . . - « .| = ST] 3.0 64 | . 9.9 16.2 | 20:28 | — 24 RSS 
Öktober” = + se-« sie mn JE - 6.4 12:60 [I TA 1365 NS 
Növember & sc. : ee — = | = = : 3.2 | SM 9.6 7.8 
Dezember -. . . . « | - = | - | = | = 0 3.6 | 5.2 5.9 
| | 
Jalros cs mor S 184 | 504 | Tio 1012 | 1852 163.828 | 1775 DISSA 
I | | 
| | | 
1914 
JNA den sen ee te ÄGTS —- | — | | = 0.1 | 6.2 UTA 6.6 
Februat. ss . töskesst - | — -- - 0.3 4.5 | 8.5 | 6.5 8.3 
März . «soo. .oc.c. >= 0.3 150 GT 8ö MS 8.6 
ADEL o er AE — = | 1.5 | 78 0) 24 15: 16:4 V 7:00 OIELgEA 18.5 
Mal 6 uce oc RSS ERSKGN SETO:S 15.2 17.6 18.4 20.1 20.7 | 210 19.3 
JUO hn guss ES IA ag TSK | AS 21.3 19.8 19.6 | 20 20.8 
JU so or 1.6 16.5 21:40 (230 22.3 24.2 23:02 21.3 
Åugust « . . . . « 0.2 4.0 11.6 | 14.3 15.1 17.8 | + 20.2 dk 204 18.57 | 
September . . .... = SEN RS 5.6 14.2 | 97 | 208 AT ER2Te 20.5 | 
| Oktober | | SN 2.4 Be GAN Be 8.6 
November ce sc. se — — | — -- -— 0.1 1 | 3.2 6:68 
Dezember Na sad - — | — -- — | 0.3 16 105 1.5 
|EJANT) usa sr ord sl Len 0 15.3 48.7 | Ho 94.5 110.9 ' 1356 153.7 157.7 159.1 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 51. N:o 9. 29 
auf Ekeby 1912—1916. 
&o = 58?50'.2 N. Br.; A=1" 6" 37. E von Greenwich. 

a lipi 2 p. 3 Pp. 4 p. 5 p. 6 Pp | Tp 2 p. Summe 
14.9 15:7 15.1 1 18.3 13:83 7.5 0.1 182.2 
23.3 23.6 22.9 21.7 13.9 97 4.0 0.1 257.9 

7.9 6.5 (ct 5.3 ol 0.4 SE -— 68.7 
15.4 162 12:7 AR 0.2 = | = — 129.5 
6.0 4.4 4.0 0.4 — — = = 46.0 
3.3 3.2 | 0.3 = = = = — 16.8 
0.3 = | = = = = — - 3.1 
72.6 64.6 | 61.7 49.6 30.5 23.4 115 0.2 704 2 
3.3 2 0.7 = = = = — 16.3 
12.6 10.3 8.4 2.3 = = — — 19:0 
16.7 18.3 15.0 9.4 1.4 -— — — 133.8 
19.5 19.0 17.8 15.1 9.4 2.5 = = 176.2 
26.7 25.5 25.7 24.4 22.0 14.5 | 4.9 -— 309.6 
16.0 17.0 16.4 17.0 18.9 14.1 | 7.8 0.4 234.3 
13.3 TIS 11.6 13.5 12:1 11.9 8.1 — 156.7 
16.8 15.6 15.9 13:3 11.6 6.9 2.3 — 182.7 
22.0 19.7 | 16.8 14.1 7.3 2.9 -- = 185.7 
12.0 13 98 3.9 — — — — 96.7 
6.3 3.8 105 — = = = -— 40.9 
4.4 2.4 - = — — -— — 21.6 
169.6 156 1 139.535 113.0 82.7 32.8 23.1 0.4 1633.5 
6.2 5.9 VS = = = == — 34.4 
9.2 Use 5.8 2.8 — — — | — 53.6 
8.4 8.2 fl 5.3 1.6 — = i — 65.0 
18.4 13.9 16.3 16.2 13.5 5.9 0.9 — 193.5 
12 15.3 15:2 13.5 12.4 11.8 6.5 — 236.8 
20.8 19.6 20.5 20.4 20.0 18.2 17:2 1.0 306.9 
20.0 19.9 20.3 21.2 20.9 18.6 16.3 0.1 311.6 
19.4 18.3 14.0 12:5 1 10.1 Ge — 209.2 
20.8 19.9 18.2 16.5 8.3 2.4 — — 190.8 
9.0 10.5 9.8 4.9 — = — — 66.1 
6.1 5.8 1.4 — — — — — 24.3 
1.0 0.7 — — — = — — 6.6 
156.5 147.7 130.3 113.3 87.8 67.0 42.6 LI 1698.3 
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Tabelle IV. — Sonnenscheindauer 


Empfindlichkeitskonstante 4 = 0.30. Mitteleuropäische Zeit. 


Periode | 4 a. | d a. | 6 a. | Ya: | 8 a. | dra. | 10 a. | Ila: | Mittag | 

. | 

1915 | | | 
MAMVUAT oe ss SE - — - = — — | 0.3 108 2.8 
Februar . oc LE — = = ikke | OR 541 HS 
Möre ot RN = 0.7 5.5 9.3 10.0 | 112 13.8 157 | 
ÄPLIL Ga = 0.4 7.6 15.5 16.7 15.7 16.7 16.4 
Mais re SN 1.0 9.0 14.7 17.6 20.5 222 20.8 19.3 19.4 
JUN, oe ss ES NES 7.4 15.3 17.4 19.9 20.0 19.3 19:4- | TZ 
Juli EEE re 7.2 11.0 11.4 14.2 144 13.5 | 118 
August pss SLAS 1.8 4.2 6.6 9.4 13 St 16.4 | 92 
September . . . . ss « ES = 1.0 5.9 16.9 17.84 | 18.9 18.2 | 19.0 
(ÖJ IKON rd Dr TD | - 0.2 2.3 | ST | 4.1 5.8 | 6.3 
NOVembPbör. lst so ek s — = = 052 | Ia | 2.9 SS 5.1 
IDeZzempPer FLERE — == | 0.3 2.5 4.5 | 5.0 

| | 
EA SNSRERE Se EA 25.4 47.3 72.2 108.202 | 1188 | 1280 137.3 | 14490 
I | 

1916 | 
JANUA oc re eko se SST — — = -— | 22 UR | 8.9 11.6 
Februar: . . ss AR — - = 0.4 220 3.9 4.8 
MäDz se. ök ös a — — = — 215 3.6 6:30 tje st 
April edda a EE 1.3 4.5 75 11.6 118) Ira 1 TA 
Maras As ED 12.8 13.3 14.2 lf! 17.8 | 17.811 SES: RE 
Juni | 2 5.3 11.5 12.0 14.0 | 14.6 11.9 10:74..1, SSG 
Juli | 3.2 10.1 10.0 1358 ae MN NG 14.5 | 15 es 
August + able ee ROLE 6.3 160 SS l2lar | 3 13.4 "| 1601 SE 
SOptLomber. se snake all — = 0.5 4.9 13.4 | 14.6 | 15.3 Usel 17.0 
Oktober. sr = - = 0.2 10:20) 20 RS SN SOK | 
NOVOmDeR. «ce elded er FSE -— - | — — | 0.5 | 2.4 | 4.9 | 4.4 | 
Dezempber oc os söt FAS — — - = — | - | = | = = 
JANIS te, cs Ne RE 358 | S5l4 65.4 97.9 | 4067. | 113:5 ck 22906 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 57. N:0 9. 31 


auf Ekeby 1912—1916 (Fortz.). - 
& = 58” 50.2 N. Br.; A=1" 6" 37' E von Greenwich. 


| 20ps | 3 Pp. | 4 Pp. 5 p. | 6 Pp. dp: 8 p. | Summe 
I I 

3.8 ol 2.8 0.1 = = = = | 14.2 
4.9 60 | 4.9 3.5 -— | — | -— - | 35.6 
MA | 146 | 14.8 122 | 2.5 EDT - — | = 124,6 
7 | 18.1 18.1 16.6 15.3 FORN 0.4 I 182.1 
19.7 18 19.4 | 17.5 15.3 12.2 | ör = 254.3 
We Ibis 19.4 18.8 16.7 | 15.2 ad 01 | 2553 
13.8 16.7 136 I: 10: 9r | FAO TA 0.3 179.1 
17.0 | 16.7 | i | 12:g 12.6 | 6.7 | 238 | 0.1 | 162.5 
18.8 | 18.5 fsk ll 167 SN == = = 177.4 
Hr | Bla Kl 4.8 | 1.9 = | = | = = 42.7 
ZUR OR 4.5 BV 4 — — - — — | 23.1 
5:00 | 23 = Al - — — -— — 19.6 

| | 
aga MÅ 1407 SÅ) = 1282 1108 79.7 490 29.9 05 | 14705 

| | | 
9.9 8.6 3.6 — — - — — | 52.0 
2 6.5 5.6 23 = = = = 32.9 
TEA 6.7 5.9 b.7 1.6 — — — 538 
16.6 15.1 15.2 14.0 11.0 3.90 | 0.1 — | 153.7 
18.6 19.2 | 20.3 19.6 Vä 17.5 9.0 1.0 | 258.0 
14.7 12.9 | 14.5 13.6 10.0 9.6 84 0.8 179.3 
14.4 14.0 14.8 153 | NS 15.1 14.2 6.4 221.3 
14.9 156 16.6 17.9 18:6 17.0 TORA 0.3 211.4 
16.9 16.3 | 16.9 12.9 3.6 0.7 = = 148.9 
8.6 | TID 4.1 12 — — — | -— 72.5 
5.6 | SS | da = = = = 20.3 

Å TN AR Sä ES 2 = 
| 

135.1 125.2 118.7 102.5 76.2 63.8 39.3 sl 1406.1 
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Tabelle V. — Vergleichende Messungen der Sonnenscheindauer 


Empfindlichkeitskonstante 4, = 0.32 in Stockholm und 


Periode | $e | 5 | Sa | TA | så 9a | I0a. | Ila | Mittag 
1911 | St 0, cr oc Lim 
JANUAL 6 so fae sj sr nee || — | - | — = | OS 1.8 2 10.5 ES 
HODLUAL «folie Nere . | -— | - el | 4.6 | Di2 | 6.6 9.0 
Mäter sn AA | 31 10.0 | 12.3 11.9 13.0 | 143 
ADEL sor ESSER = 0 SR 8.3 9.5 9.2 | 10.7 10.0 
Mai 35 Cl 6.6 21.2 | 22.4 23.1 22.6 22.400 03 22.4 
ALS RS Sa ro | (| 15.4 19 [Ugfö0! Najs 15.1 VESNA 16.2 14.9 
Juli 1 dial DAS 18.4 | 18.3 20.8 | 23.5 23.9 | 24 19.6 
Augusti sv omvs sf sl GE 14.0 | 19.4 23.8 | 23.6 239 | 233 21:e 
September . . . . . « = 0 ko ERA gar Äg 13.9 | 15.9 19.2 
Oktober che sms — | — — | 0.4 5.8 | ES 13.0 250 15.4 
INOM DOT da stroke — | | — 0.5 | 2.5 4.9 | 6.4 | 6.4 
Dezember | | = 7 | 1.2 JES 
JANEE AA SNES 13.1 53.1 787 | 927 121.7 1420 153.5 161.3 165.5 
1912 Hä fringe 
Januat se nm sor et el = | — | = 155 5.3 6.8 
FÖbrilA ce fe te ss | - -— - - 20) 4.2 | d:r d.4 
Mörner AOL a = = | 28 | ös I 645 GE 9.0 
April re EE S ör | Be 19.4 | 1938 | 19.8: | 203 20.7 
NA RE SE = 3.2 9.9 11.0 12.1 I 185 | IAS bla (KINO 
June EN fn 1.2 Hd 8.1 0:38 || 124 | 138 14.0 15.2 
Julke « fr Re = 1.4 329 4.7 | o0f6 | — 18: 19.5 19.4 
August . . » - . > «| z = ne | | 0.8 | 4.2 7.0 7.8 6.7 
September | = | — 0.8 | 11:9 18.1 17.2 14.5 
Oktfoller «us Klor LEE — = | (RESO eRN NES 54 | EES 
INIOvMe mm bör > ds Falke — - — | - | — ÖSTAN (5 Di 
Dezember + «fll co. | — | | | = | — | -- | 00 0.0 
JAN eg se kens er RR - 2.8 21.6 SES 60.9 92.1 108 3 | 1149 115.3 
1913 | Wisby 

| JaRUAL ers tee ENS 3 — — | = — -— | 0.9 So SS 4.3 
Februar | SN of | 0.8 7.6. | 10: RES | JUNS 
Mänrzss tee fore ne — | 0.2 6.0 127 "") 88 1 vast nen 
April . po RE SIE Ee: 19.0 | 210 | 227 20:e 
Mai os sss se) SG 23000 2500 | 208 26.3 | 24.5 25.8 
äå Ta NR nr Ag | 0.4 8.8 | 16.4 15.5 | 16:40 RES 19.7 | 19:85, | 203 
JUNE ske SNS 3 46 | 10.6 12.7 | 12.8 14.6 14:6 | 1543 
August . = dd | 02 16:20 20.1 20.7 21.6 | 19:00 19:7 
September . - . . » | | 2 RER 26 | 129 | 165 | 152 | 146 | 59 
Ölktober sne | | -- 04 | 65 | 102 | Ul | 13.4 | DS 
November | — — -— | 0.3 3.5 | 4.9 | 6.1 | 5.6 
Dezember! S | = = | = = = | 157 | Ska | 5:3 | 6.4 
Jahr Fer sr | 0.7 244 | 574 80.4 | 116.7 151.7 | 165.0 | 1707 Runs 


1 Sonnenscheindauer nach den Messungen auf Häfringe geschätzt. 


KUNGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 57. N:0 9. 
in Stockholm, auf Häfringe und in Wisby 1911—1916. 
Wisby 1911 und 1913, g, = 0.52 auf Häfringe 1912. 
| 2Pp 3 p. | 4 p. 5 p. 61P. dp: SP. | Summe 
q = 0.32. Sonnenscheinautograph C; 
8.3 1.4 = = = = = 52.0 
TA d.4 0.8 = = = = 49.8 
15.3 10 9.9 4.3 (0 — = 123.0 
9.7 11.4 12.0 10.5 5.0 0.1 = 119.0 
20.0 175 18.1 20.3 21.0 P2 0.6 307.0 
11.4 112 11.9 12.4 13.s 9.9 1.8 223.9 
19.7 18.9 16.0 16.5 13.9 112 3.3 283.8 
IOGT 18.4 20.9 19.8 bröd 6.4 — 278.3 
12 15.0 Ez 5.1 157 — — 148.5 
13.3 13.4 4.1 0.3 = =— = 105.0 
3.4 0.3 = — = = = 3153 
1.0 = = = = = = 5.2 
145.8 124.7 105.4 89.2 73.2 38.8 5.7 1726.8 
q =0.52. Sonnenscheinautograph C, 
2.0 0.5 = = = = = 21.5 
| 4.6 1.9 0.3 = = = = 30.5 
8.7 9.2 4.4 — = = = 63.7 
17.2 16.0 12.2 5.1 3.0 = = 185.4 
6.9 8 9.1 9.3 Ur 1.0 — 1338 
13.4 1258 IDE 9:7 6.9 0.7 = 147.8 
1951 16.3 11.6 dd 3.2 0.1 — 184.7 
4.5 5.4 2.6 — = = — 45.9 
10.2 HS = — = — — 91.5 
0.9 — = — — — - 21.4 
= = = = — = — 5.6 
= == = — = = = 0.0 
87.5 Led 51.3 31.6 20.3 1 = 931.8 
q =0.32. Sonnenscheinautograph C; 
1.0 — — — -— — - 15.5 
10.6 OS 154 — — — — Ut 
17.9 16.1 8.1 1.3 — — — 122:5 
22.5 19.1 16.7 lite, VI 4.0 = = 207.0 
28.5 25.7 26.2 23 20.1 2.8 — 331.0 
22:0 22.0 210 955 18.0 4.3 — 263.2 
15.3 16.1 16.2 16.6 UC:S 2 — 194.7 
20.5 17.3 19.0 14.1 8.1 0.4 = 230.0 
18.2 16.5 12 3.0 0.0 — — 147.1 
13.0 9.2 2.9 = — — — 93.6 
5.6 1.4 — — = = = 34.9 
2.6 0.6 = — -— — — 20 
TON 153.3 124.3 89.9 64.9 102 = 1738.9 
EK. Sv. Vet. Akad. Handl. Band 57. N:o 9. 5 


34 


FR ONE 


” 


J. WESTMAN, SONNENSCHEINDAUER IM MITTELSCHWEDISCHEN OSTSEEGEBIET 1911—1916. 


Inhaltsverzeichnis. 


Einleitung . ÄG SS sr S 

Die Svärsnschöinaatderapnen rid die Streifen SKER sn 
Die Korrektionen und die Fehler der Messungen der Sounsnscheindarer 
Die Empfindlichkeitskonstante der benutzten Sonnenscheinautographen 
Vergleichung der benutzten Sonnenscheinautographen 

Ergebnisse . . . SE Velg va Töre sit VS RS ARN SR AE 

Anhang, Tabellen SV 


Tryckt den 7 augusti 1917. 


Uppsala 1917. Almqvist & Wiksells Boktryckeri-A.-B. 


NH OM PR VW 


- HH 


KUNGL. SVENSKA VETENSKAPSAKADEMIENS HANDLINGAR. Band 57. N:o 1, 


LOWER DEVONIAN PLANTS FROM 
RÖBAGEN IN NORWAY 


BY 


T. G. HALLE 


WITH 4 PLATES AND 2 TEXT-FIGURES 


COMMUNICATED APRIL 26TH 1916 BY A. G. NATHORST AND G. HOLM 


STOCKHOLM 
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ZOOLOGICAL RESULTS 


OF 


THE SWEDISH ZOOLOGICAL EXPEDITIONS TO STAM 


fort & 1914—1915 


NE: 


MAMMALS II 


BY 


NILS GYLDENSTOLPE 


WITH SIX PLATES 


COMMUNICATED JUNE 7TH BY HJ. THÉEL AND E. LÖNNBERG 


STOCKHOLM 
ALMQVIST & WIKSELLS BOKTRYCKERI-A.-B. 


BERLIN LONDON PARIS 
RB. FRIEDLÄNDER & SOHN WILLIAM WESLEY & SON LIPRAIRIE C. KLINCKSIECK. 


1l CARLSTRASSE 28 ESSEX STREET. STRAND 11 RUE DE LILLE 
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ZUR KENNTNIS DER NORDISCHEN 
HOCHGEBIRGS-DRABAE 


VON 
ELISABETH EKMAN 


MIT DREI TAFELN 


MITGETEILT AM 7. JUNI 1916 DURCH G. LAGERHEIM UND C. A. M. LINDMAN 


STOCKHOLM 
ALMQVIST & WIKSELLS BOKTRYCKERI-A.-B. 


BERLIN LONDON PARIS 
R. FRIEDLÄNDER & SOHN WILLIAM WESLEY & SON LIBRAIRIE C. KLINCKSIECE 
11 CARLSTRASSE 28 ESSEX STREET. STRAND 11 RUE DE LILLE 
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WERE THE HAWATIIAN ISLANDS VISITED 
| BY THE NSPANIARDS 
BEFORE THEIR DISCOVERY BY CAPTAIN COOK 

IN 1778? 


A CONTRIBUTION TO THE GEOGRAPHICAL HISTORY OF THE NORTH PACIFIC OCEAN 


ESPECIALLY OF THE RELATIONS BETWEEN 


AMERICA AND ASIA 
IN THE SPANISH PERIOD 


E. W. DAHLGREN 


WITH 6 PLATES AND 27 FIGURES IN THE TEXT 


READ OCTOBER 2075 1916 


STOCKHOLM 
ALMQVIST & WIKSELLS BOKTRYCKERI-A.-B. 


BERLIN LONDON PATIS 
RE. FRIEDLÄNDER & SOHN WILLIAM WESLEY & SON LIBRAIRIE C. KLINCKSIECK 
11 CARLSTRASSE 28 ESSEX STREET. STRAND 11 RUE DE LILLE 


KUNGL. SVENSKA VETENSKAPSAKADEMIENS HANDLINGAR. Band 97. N:o d. 


TREDJE JÄMFÖRELSEN MELLAN 


SVENSKA RIKSPROTOTYPEN FÖR KILOGRAMMET 


OCH 


MYNT- OCH JUSTERINGSVERKETS HUFVUDLIKARE 


AF 


GUSTAF GRANQVIST 


MEDDELAD DEN 11 OKTOBER 1916 


STOCKHOLM 
ALMQVIST & WIKSELLS BOKTRYCKERI-A.-B. 


BERLIN LONDON PARIS 
R. FRIEDLÄNDER & SOHN WILLIAM WESLEY & SON LIBRAIRIE C. KLINCKSIECK 


11 CARLSTRASSE "3 ESSEX STREET. STRAND 11 RUE DE LILLE 
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BOTANISCHE ERGEBNISSE 


DER 


SCHWEDISCHEN EXPEDITION NACH PATAGONIEN 
UND DEM FEUERLANDE 1907—1909 


NE. 


DIE FLECHTEN 


VON 


DR. A. ZAHLBRUCKNER 


WIEN 


MITGETEILT AM 25. OKTOBER 1916 DURCH 0. JUEL UND R. SERNANDER 


STOCKHOLM 
ALMQVIST & WIKSELLS BOKTRYCKERI-A.-B. 


BERLIN LONDON PARIS 
R. FRIEDLÄNDER & SOHN WILLIAM WESLEY & SON LIBRAIRIE C. KLINCKSIECK 
11 CARLSTRASSE 28 ESSEX STREET. STRAND 11 RUE DE LILLE 


KUNGL. SVENSKA VETENSKAPSAKADEMIENS HANDLINGAR. Band 57. N:o”. 


QUANTITATIVE PLANKTON RESEARCHES 
IN THE SKAGER RAK 


PART I 


BY 


ASTRID CLEVE-EULER 


WITH 7 FIGURES IN THE TEXT AND 25 TABLES 


COMMUNICATED NOVEMBER 8TH BY HJ. THÉEL AND G. LAGERHEIM 


STOCKHOLM 
ALMQVIST & WIKSELLS BOKTRYCKERI-A.-B. 


BERLIN LONDON PARIS 
R. FRIEDLÄNDER & SOHN WILLIAM WESLEY & SON LIBRAIRIE C. KLINCKSIECK 
11 CARLSTRASSE 28 ESSEX STREET. STRAND 11 RUE DE LILLE 
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SUR LA CORRÉLATION ENTRE LES 
RÉECOLTES ET LES VARIATIONS DE 
LA TEMPÉRATURE ET DE L'EAU 
TOMBÉE EN SUEDE 


PAR 


AXEL WALLÉN 


AVEC 21 PLANCHES ET 3 FIGURES DANS LE TEXTE 


COMMUNIQUÉ LE 24 JANVIER 1917 PAR C. V. L. CHARLIER ET N. EKHOLM 


STOCKHOLM 
ALMQVIST & WIKSELLS BOKTRYCKERI-A.-B. 


BERLIN LONDON PARIS 
E. FRIEDLÄNDER & SOHN WILLIAM WESLEY & SON LIBRAIRIE C. KLINCKSIECK 


11 CARLSTRASSE 28 ESSEX STREET. STRAND 11 RUE DE LILLE 


KUNGL. SVENSKA VETENSKAPSAKADEMIENS HANDLINGAR. Band 57. N:o 9. 


SÖNNENSCHEINDAUER 


IM MITTELSCHWEDISCHEN OSTSEEGEBIET 


1911—1916 


VON 


J. WESTMAN 


MITGETEILT AM 14. FEBRUAR 1917 DURCH H. E. HAMBERG UND N. EKHOLM 


STOCKHOLM 
ALMQVIST & WIKSELLS BOKTRYCKERI-A.-B. 


BERLIN LONDON PARIS 
RE. FRIEDLÄNDER & SOHN WILLIAM WESLEY & SON LIBRAIRIE C. KLINCKSIECK 
11 CARLSTRASSE 28 ESSEX STREET. STRAND 11 RUE DE LILLE 
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